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MUSI (A5F>M«0 t^o^^>J*>©3a^^SiJ$ns, Ogg^ftF 

uc), T>/— *(ManK N-T-teM^miJ-S >(GlcNAc)&£ fc&^tt-So «£■ 
tl 5 ST 1 ^ F b T, ^tS#f* (CcfcoT 0 

»«l*i#fibTH<. ftlDtwfe^$ns«ir75«GalNAc 2#g&«fctf3# 

<Z)3 7*lig©#&&*fcenT43tK -€"©«SjgttH7^-r. 3 7 1*ii(Gal/31- 
3GalNAc ol-^y^F)^ S'J^S Thomsen-Fr iedenreich MiIK<t fe1§*:btlT33 
^#:|^<D^5<^:^<^:Om^^ct^«l! ! ^bT^§o C(DtaM« Tn trCUCCGalNAc 
a 1-^^ F^ STn taHC (yJUJUn JriliCCNeuAc a 2-6GalNAc a 1-^^ F)) i 
#K:?UK* ftfitiff* ^Mfc£^ffimmffiM1nM£\sTG% l 'V$>Z>o conn 
ii©^CiaJS:371 /31,3-#7* h— (GalNAc a 1-^^ F 
OGalNAc , iS1.3»'&T?^f7^ F-^*te»*T5»*) ^ lgAWS^»Tn^ 

mu^<Dmm\z^xn^<om^mm^i&T^^\t^mvx^^nB^ 
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zl(djz o xzfi^? % 1 — xnz&wxo&in** i^^itwibTfeD, mm 
Q*nm* mm&ommzt-DT, ft?? h-x&&wmiz-D^T<Dmmm&n 

^mmt. z\(D^vt^uiz^^xu^nrc^(D-i:$>K) . -^^gmt, mmfi 
b— xm£mm&mfe-rz>z.£iz&z> a 

~D(Dwmti>T. fis©f^isf^itLfc, mmmizmmTzmm 
\zmm^zmM<DfeMofc&<Di&mt&M(D7,2 u — - &m&T%o 

CIGal-Tl ^r^XU-^bT^CD^-^^-X^^rfTVK M-fcDNAfE 

^rSS^-feo -tf->y;i'i:bT'^"S (Yuzuru Ikehara , Hisashi Narimatsu et al, 
Glycobiology vol. 9 no. 11 pp. 1213-1224, 1999) \Z<£ 9fe§Sb£ t h;*d3§IH 
•!S»^Colo205 cDNA 7-f ^ U — t^fco 7^^ U — — >tf^mZ7i?jr7 

JKLfc^ pBluescript SK-^;? — KlJ?A£tl£: cDNA ^ □ — >tbTlibfc, 
#^T% McDNA^O-XD^@H^iJ^^b/to i£cDNAteu 957bp tf> ORF £ 
SlST^/M^n-H-r^-^^JHJL-Tto MORF fci;oTn-F$n^ 
?>/^?n<DT2./Mmmt?3lV— ^-{gfflbfcClGal-Tl (DT^ymiB^lI^ 3 
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OK^Otfc^Ov?— bfrflrfc'f, &5£Wmt>\ZZ.<D?>;it7n% rciGal-T2j £ 

2 m <Dm? >/^it$>5 z. l ifi^m £ n^ 0 

mtc, ClGal-T2 <D§:m$mm<Df%m$:ft^fctZ\Z, pNp-a-GalNAc £*fL3£ 
V^J&ft^^tU pNp-3-GalNAc lZttlsK!fclsU\,>Z\£fr£>, ClGal-T2 }J3 7 1 

^m^Z^^TM^T^n-Dr^^z, ClGal-T2 »rtl^^Tt) Corel t>J& 

mmx~&z>z.£rf7ik?£tifco 
£ttm%m<E>}±. 37 1 &j&mm&mf£fe^Mmw asc&j^jurkao ^ 

Jfjl^T, CIGal-Tl *5<^W^^e»^<j:-pT^m$nfeClGal-T2 £tH*-a6£ 
^■^^.mW^n-DtCo ^(D^M. LSC^itKJurkat £fflJ3&$TcteU ClGal-T2 j&CF 
S-t!fe3!!-C*Sfc»fc, 37 1 -g-^tt^^^^Vidi^JB^bfeo £fc, ClGal- 
Tl it raRNA <Z>3g3l#& 5 fcfejto&vfo e»T^^tt^ttJT€-^o 
ClGal-T2 A<«tOJtStt0^iZiT 1 d t^Snfc. 

5 6fZ^9eU>1^e>«> |WJ^^n^:ClGal-T2 ^^X'J-ElTf-^^-Xt 

$8La»*l«=>nT^fc:V>. ^^#e>«CCDBB^J^ ClGal-T3 t^SMttfco ^LT 
*58«PI J ff6»tt, d(DClGal-T3^5^ h— Xfc^»*«tt*WT*Jli*jaaj 

tt«tf§f>A^I) ClGal-T2 ClGal-T3 £^JTT£ £ £fc/j£5!jU * 
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CD TIB (a) (b) tCfB«££)# U J* l*-*"^ F\ 

F 

C2) ^j^^ h-Xfe^'ft^-T^, TIB (c) (d) K:fB«©#U 

(c) 1E3W§ : 2 9\Zfd,m(D7^ymMMz^Xl b < teltifccE) 

- FT^UJ^l/^F 

(d) @B^iJ## : 1 Sfcte 1 8 {cf3«cCDm*IB^J^6^:^ DNA \Z7s V U > 
h ft^TTV W ^ U ^ XT V^ZVttY 

C 3 3 S5^iJ#-^ : 2 1 9 \zmm<D7 ^ J WM^W U F © 

$rJt£: n - Hf £ # U ^ ^ F . 

C4) ci] j&^e> C3] (D^-rn^fciB«(D^u^^i/^F^o^^^-, 
(5) ci] a>e> C3] (D^-rn^^fBKc^u^^i/^-^F^Tc^ C4) t 

IB«© ^ * ^ - ?53kM> 

c'6] m C3) m>rnfr\ztm<Dtfv*s7u^} i \z£o^--F-£ 
n^u^y^F, 

m C5] izmmom^MM^^^ mw^Emm^rc\t^(Dmm±m^^. 
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^$-&^#U^y^F ; &lHjiRT§X^^'atr> C63 £iEfc©#'J F© 

[8 3 C 6 D K:IB«©#y^:/^Kfctt^T*tt*fc 
It^MT§fe«)©EiMftT$oT, TIE (a) (c) tffiSK©^ 

(b) C4] fciEic©^^- 

(c) [63 ^IE«(Z)#U^y^H 
-it^Mt^fe^OglMiTfeoT, TIE (a) (b) fclE*©^- 

(a) [83 fc|B«©#tf|s: 

(b) ^i&ftfc&^T, i*j@'I4© [63 fc:SB«ft©^U^y^K*3-H-rs»e 

(a) fe*Mt£*fc C63 fciEi&©^U^:/^K££SM£i*r£I*I* 

(b) C63 \z&i&(Dtf v^tt z h-xn&mmm&&wi£Tz>T.n. 

(c) ftK^^»*tt«$'ti-«:^»'&i:jt«EUT, ] — 

C123 C63 KilBIRO^U^^F&n— HT*Jlfe?05fi3SOft^*fc» 
C 6 3 (CfE«©# "J ^7'^ HO«tt©»#fcH»b*:*|JSl©tt3lE^'Xr*oT. 
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CI 33 OT© (a) ~ (d) ©X*§£^tr, Cl 23 izfzmv&^fe* 

( a ) w&Mfr % dna un&m&t Z> Ig 
m»rr£>x@ 

(c) J£g§LfcDNA<&&2SiB^J&8«£T5Xe 

(d) IS (c) Kl«kDft3eUfcDNA©ttaiffi?'J*, **jiB£jt*irr*xg, 
CI 4] (a) ~ (d) ©XS&^tr, Cl 23 lcf3«Sc(7)^^& 
( a ) £ DNA ^UlSt S X@ 

(b) w«L/fcDNAtt»*«OlfiB*K:«kD«»f-r*XS 

(c) DNAWfjt*-e©^cff$c^si;T^*'r*xs 

(d) ^tb dna ^satJtiSE-rsxe 

C153 OT© (a) ~ (e) ©Igm> C 1 2D fciB«<Z>&£;^ 

(b) C63 t-fBIROjRU^^Ffeli-H-r^DNASfcJWO^aWWIBttS 
( c ) Jflfc'. L tz DNA £$tfl&8^fc:<fc 0 Wf 3X1M 

( d ) DNA [W&^r<D^^ fcjfcUTaiirr *xe 

(c) ^aiSUfc DNA JtflRi:Jt«rr5XS 

Cl G3 VJIT© (a) ~ (e) ©XflS^tK Cl 23 CAB*©******, 
( a ) ft 6 DNA f&&£:il§rr £XH 

(b) (63 (c|S«©.#U^^H*3--FrSDNA*fctt-e©fBaiWffl««* 

it'lST^Xfil 

(c) «S4BLfcDNA*— 3MRDNAt«ffll$-&*XS 

(d) »at$'-&fc— ^MlDNA 

( e ) L fc-*M DNA <D*f)V±^<0®Wim. £2* SK £ Jtttf ^> Xg 
C173 UTF© (a) ~ (d) ©XSS^tT, C 1 23 ^fB«©^^fe 
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( a ) fflkm-fr £> DNA ttttSWfiTSIg 

(b) C6] id|B«^#U^y^H^3-FT^>DNA^fc«^0D^3 
(d) #JStbfc DNA 0^;V±TO»»ft*^flBtJt«lE-r*XS 



C 1 93 OT© (a) ~ (c) ©XgS^tT. CIS] fc§3«fe©lfc3fc£», 

(a) RNAtt*4£W«-r*Xg 

(b) KRNAK^tc^n^ C6] {cfBao#U^^H^n-K-r«RNAOfi 

( c ) aa^^nfe rna (dm^mm ttttfirrsxg 

C2 0) OT© (a) ~ (d) ©Xg£#tf ? CI 8) 

(a) E>ffifilbfccDNA&$K i5«fctf C5] {CfBifecD^ U K£3 

- k-ts dna £/w 7* u ^-r x-r^ ^ u^-5=- HyD-^@^$nfcst*i 

( c ) m cdna ta&K izmfc £ nfc * * k y □ — y <t ©/ w 7* u 

X©a«*tttbf <5d<bK:<fc9, &cdna C53 fcffi«co#u^ 

(d) mm-Zftfa C6] (CfB«(D#'J^^F^3-KT^3te^©^S^ 
Bg<hit^-r-5Xig 

C2 13 &TF<D (a) ~ (c) ©XSSr^tP, CIS] teElfcCDltete&ift, 

(a) «|»^6^>/^^Jltt»&»|«-r*XS 

(b) K^>A^»i*isnc**n* C6D tcsBfto^u^^K^a^ay^-r* 
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(c) »j^$nfc#u^^ , 5 i H©«^flitJt«'r'5xs 

[2 2) £JS#IgA»3S^fcteTn£^Ti&£K C 1 2D ~ C2 1) ©W 

[2 3) C6) fciaRO^U^^HSn— H-rSDNASfctt^fSafWUflH 
«IC/W^'J^XI/, 'J>te<tb 15 ^^l/^-^F©SI5^WT^^U3f^^ 

[2 4) [2 3) fcE*©^-U=f^^U^F*^tP, C6) K:IB*©*'J^ 

^F&3-K-rsae^©5giH©aflrsfctt t6) k:ibik©^u^^k©s 

C2 5] [8) tdBHlK©K#S"^tr, [6) ^f3«©^U^y^ F"T 
5ief©f8SOSt*fc« C6) ^fB«©^U^y^F©Mtt©^{cil^b 

fc3^a©^n. 

[2 6) ^B^IgA^^/t«Tn^|f-ea&^>, [2 4) C2 5) iZ 

fBm©^S^> 

[2 7) ClGal-T2 * >A^»©S^#A&Wfc:&&$nfc»te^&ai# t b 
C2 8] ClGal-T2 ^ Pt5^'J7^ W hWXSn 

[2 9) *t M&ife^T^^TSS, C2 7) (2 8) icf2«©ii^ 

[30) (2 7) ~ [2 9) O^WfcaB«0tfi™g*k MMtofrSJir 
[3D OT© (a) ~ (c) ©I@<£r£-£y, ClGal-T2 ^>/1^«©$S&§ 
(a) [27] ~ (29) ©V^tl^Creifcoa^gfcg^fc hSd^td^^b-B- 
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(b) mtmfcT&mmmhL<\tmmz$>tfz cicai-T2 ^>^^»©«tt>b 

(c) »tt^**ft#bTt^Vi«-&iit<ftLT, ClGal-T2^>/^K©Jg 
ss *" r5 « tfU^U'^KfcWu -*«S*«k^zi*«a!o DNA t£ 
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;i/^^-h©» *;i/s;Wb, r-*J^*^H^ ^u^v-;Wb. gpi 7> 

U^y^F) -e©g8&K!&#>e> TAO^}Cj;-pTj f^.5nfct)©T^ 

tzteZZUXT-FWrn, #Jn*fc»iifA) SJTT. tot, aMHaWK:* 

ViTffl^&n* r^M#j -^±©75/^«LT^575 7fSE^ 

2RI&SBELT*>, t«:<Tt>«fc^, 2£S#itt7U' , J y 5 
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mxi izrcte r#upj jimz.-m£t%fi7z h-xmrnmrnstzux^ 
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al-T2 ^n-F-T^T^U^^ U^F©^&IB^J£IB^J#^ : IK- «W*U*£ 
F Id J: o - F $ U F©75y gggB^J £BB3RJ## : 1 9 ^T. 

y>i©kFn^yM»^t5IStt (A'^l — *<ESH**J&tt) rf^tf 
^©^flj^fBm^tl^&'C^D, 1359 1 — *3©&H3&$£tt£ffi!l^-rS£: 
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^(Current Protocols in Molecular Biology edit. Ausubel et al. (1987) Pu 

blish. Jhon Wily & Sons Section 8.1-8.5)) ^$ns. jtfU^^H 

^©Tsyic^iii, S^Jc*5tiT^t;sc:tfe*s. *f&m\z\t. z.<d& 

^K07$/8E5!I (IB?iJ#-^: 2$fclil9) fc*V»T 1 L< ttttftOT 

if 1> b < tettin&^fc <£ 9 mm l^fr? 

St^fcf SStt57$ y H t^fft U^. Ala, Val, Leu, 

He, Pro, Met, Phe, Trp «, *C#Itt7$ / ^^^$n^7t«e), SUKHBJ 
fct£5t£#T££#;l<=>n3 0 £7^, ##*tttbTH Gly, Ser, Thr, Cys, 
Tyr, Asn, Gin tfqUtf&ft*. £7c, iffi75yfilTil Asp i5«ktf Glu 
Mtt75/iiUTlt Lys, Arg, msimvfZtl*. 

SftSIBOfHIgttfcu. ^Hicte, AlWCfi, :£y$/g£© 10%J^|*)T& D , 
-fif— v-3>&fl5 (Current Protocols in Molecular Biology edit. Ausubel e 
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t al. (1987) Publish. Jhon Wily & Sons Section 6. 3-6. 4) SrfiJ/B bT^^BJ 
^^{C^DID^^n^U^y^H^n- FT^> DNAS2JIJ (I5?U#-5§- : 1 
18) i;fc«^tf>— 0|5^txi:^|w|S*^«Sa^S5fecODNAK^e>, dtl<h 
mmVkCDm^ MA ^mMt-X. MDNA^?>^BJ^^tJ:0|WI^$nfc^U^^ , 

® J; -5 ic*^Bj# e> 0 H^$nfc^ U ^7°^ F FT5 DNA y U 
DNA {zJ;03-F$n^#U^^FTrSoT, *mM^t>\Z<kDm 

TE^nraX g f tmmmzmmfc-tf g f &£/^mp;i£># g 
77K t^^, ^if^ ^7h'j, ^> ^y^^ttf^n^^ e:ne.{c$ij 

*fg?J§# £ IZ £ 0 |wj^$nfc# g F <h«IE«JKli^?fc # g ^7°^ F £ 3 

- Kt§ DNA ^r^ll-r^fe^OX F U >S?jc > F&/W ^-f-fcf— >^fr 
iLTfl TixSSC, 0. 1% SDS, 37TCJ «fcD^LV^# 

<h LTfl TO. 5xSSC, 0.1% SDS, 42°CJ gj£<Z>&#T& 0 , $ 6 »Cj8HLV^#<h 
bTte ro. 2xSSC, 0. IX SDS, 65T:j ISO^ftT^S." CKDJ;^ t/W^g^* ( 

-r if-v-a >©^#^b< ^^^^^D-yse^jij^v^^^wT^ DNA <D 
tfe^ aitT$ntt*, A-<yg^-f if— 5/3 >©x Fg>^oi>s/— 

n<DJ:-5^/w^g^if— -> 3 >sm^f»Jffibx^i$n<5 dna^h- ft 
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S=b<«60%£Ui* £ e>fc$F£L<fc£809SEJLt, $Sfc£F£L<fei90%£U:, 
$e>lC$F^U<«^< £*> 95%£Ui. S6tff*l/<tt^< £*>97%£U: 

(#lx.fe£, 98-99%) 0@S^J<D^(pJ'l4^tg-r<, T^ymSHJiJ^H-tt^ 0il*.fc£* 
Karlin and Altschul lZ<£:Z> TJUz! U XA BLAST (Proc. Natl. Acad. Sei. USA 

87:2264-2268, 1990, Proc. Natl. Acad. Sei. USA 90:5873-5877, 1993) let 
^TMT^ciiWf^. u©7^3*UXAHS^T, BLASTX t Putins 
!/D^7Aj&*BB3££nTV*5 (Altschul et al. J. Hoi. Biol. 215:403-410, 199 
0) o BLASTCfc<koT7S>'ftE^J£^TS»&fc«, /t^*— 

score = 50, wordlength = 3 BLAST t Gapped BLAST ^"P^^ASrffi 

^^©.af|cW^:#fe{*^53It?*Saittp://www. ncbi.nlm.nih.gov.),> 

jS'fE J f L ii'HS#5 (PCR) (Current protocols in Molecular Biology ed 
it. Ausubcl et al. (1987) Publish. John Wiley & Sons Section 6.1-6.4) 

ntc-K u ^y-T- h-ts MAmmtnm&on^ dna »fjt^BtL^ & d 

H £ f" o - £ bBim^rfo Z>o 
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wmi, 8 rs/sasEU:, #£b<ta 12 7$ytiM± (fli^nf, 

tr— I©iSorl©iI®^ LfeT 5 y ME^J^W-T 5> 7 is a >(t 
runcation)^iJ^y^K^Sn^>. a^Jy^t oMJyW»J* r 

)Vj&j&w&* mfc&mm* m^mm. a mmm&m& is mmm^m^ ^ 
mm^rcummmwmz^^wu^f^n^m^htifmx'm^o torn 

mz\i hiz&\,*xifcm&&f£teftmm&tf&&mKb^i£tiz> e cn^©^ 
fctz>o nmte&mm\t.mmT^jmm.mz&K)MM.mhmu.z>-bv>, 

Ala, Val, Leu <h lie om, Ser i Thr Mf£$IS Asp £ Glu © 
Asn £ Gin ©H, *g»t£glS Lys £ Arg ©W, Sfctt^*»S3»S Phe <h Tyr 

U ^ y 5=- F Affile ©31 =M fc2r&-C«ift-r SCt*JT!T§. d © «fc V 
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d <h#*T cf<5 (Current Protocols in Molecular Biology edit. Ausubel et al. 
(1987) Publish. John Wiley & Sons Section 16. 1-16. 19). 77^f-f^-i 

&<ktr\, £7c, -f >tf hD h^>Xl/— ^3 > (WjjLfcf, Ton the fidelity of 
mRNA translation in the nuclease-treated rabbit reticulocyte lysate sys 
tem. Dasso,M.C, Jackson, R.J. (1989) NAR 17 : 3129-3144J t>:£ 

mwotf u ^.y'^ f ^mmrt % z. t ^mx$>^ 0 *mm<D?$ u f ©ttrH- 



<#»j*^i/:*-^F> 

i^i5^e7^^^U^y^H^=i-F-r§#U^^l/^h\ E^JS-Sf-: 1 £7c 
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£££#£L<te95%.£Lh, £6£2fr£b<te97%a± (#J^fc£\ 98-99%) 

Karl in and Altschul \Z£Z>7)13 'J XA BLAST (Proc. Natl. Acad. 
Sei. USA 87:2264-2268, 1990, Proc. Natl. Acad. Sei. USA 90:5873-5877, 19 
93)K£^T&^T£-£/^-e#-5>o ^<DT)VZ2VXl±\zm-3^X, BLASTN 
«*n^yo^^A^PB^$nTV^ (Altschul et al. J. Mol. Biol. 215:403-41 
0, 1990). BLASTN C«fcoT**BB?!IS#*f-r*«^fctt, /^*-^-te£:<h 
A&£ score = 100, wordlength = 12 -hT^o BLAST <h Gapped BLAST 7n A 
£ffl^o*§£i;:te, #7'D7*7ACr)77:<r;l'bA 0 7^ — ^— £fflV>2>. ^^5)© 
fi?*^yiiO*^W^fe^^DT*§ (ht tp://www. ncbi . nlm. nih. gov. ). *§g0^ 
<£>tft 'J * tr Vtt H fcfck ±fB<D^ VOr^ KOiftSE^fcffllSWfciUSE 

<t D . M Ati*, <Z> mRNA ^ &Ra»$nfc cDNA 7-f 7*7 U — J&> 6#3 d 

TT#o. ^0J<D^y^^l/^F«7-VADNA7-f7*7y-OJ:-5^ 

w «=> cfc o iro $ nfc # y * 2 vtt f ©ib^j (bb^j## : 1 * & 1 
s) t^s^ffl^swrstftssa^jj&^^s^y^^^^Htt, a 

-f 7* y ^ f -tf— v' 3 (Current Protocols in Molecular Biology edit. A 

usubel et al. (1987) Publish. John Wiley & Sons Section 6. 3-6. 4)-t>jfi<g^ 
WfeWfc (PCR) (Current protocols in Molecular Biology edit. Ausubel et 
al. (1987) Publish. John Wiley & Sons Section 6.1-6.4) ^rfUfflbTP^T 
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— t> £ tipiasfettss^a*® dna u®fr e>, c:n<h*§i^*i£cD^ dna 

>^#tbTH its rixssc, o.n sds, 37<Cj *§^©^#t&d> iDIt 

^fttbltt ro.SxSSC, 0. IX SDS, 42t:j SSlCJ&bV* 

^frtbt^ ro.2xssc, 0. ix sds, est^ i^otfrti^o c©j;5(:/W 

mkOMM&W&\sOZ>. tU JLfSSSC, SDS & £.ZfW&<D4k#<D&fr'£t>1£ 
tZMTF'V&Qs ^H#T^n^ /W^U^-fif— >'3>0DXbU>> f a:>>'— 

!ft££?<Jd> £>&£^ U * ^ Ktt, IB?iJ#^ : 1 &tcfe 1 8 (Cf2«CD^S@H 

^JfC^£a»AT£7J?£ (00*. SWtt^ftWSESfS^SS (Current Protocols i 
n Molecular Biology edit. Ausubel et al. (1987) Publish. John Wiley & So 
ns Section 8.1-8.5)) ^fPLTllt^^ifcT^^o dOJ^fctf 

£©J:5&itSIEJfl©^f££^ SB3?ll#-5f : 2 Sfcfct 1 9 (cf5«S©X5. y %£ 
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^ijte, pcDNA3. 1/Myc-His (Invi trogen *±) fc£ Dtl^^n^O Gentz 

6, Proc. Natl. Acad. Sci. USA (1989) 86:821-824 fcfBt££ns«k 5 

<tti 8(cfBm©^siH^6^^#u^^7i/^K^yc^©^tiii) &c:*@*i 

r*@*§|gj A:T (fc7^bRNA©^« U) , G:CCDiI^6^5 2 

70%* £?£U<te*i>&< tt> 8085, «fc £ U < tt 90%, ££>(3#?£ 
L- < 95^Jb<Z)^iH^J±©tB|lH4^^-rtl«"J:Vi 0 ffil^'te^^i" -Sfc&GD 
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2 1 

£b<« i5~35 ^^i/^KcDmfi^wT^> 0 £fc, ^u-yhvxm^m 

&\Z\%, &$£W<D DNA £>4>ft < <h fe-gp^ L- < fr3^©@B#J£^tr'>& < t % 1 
5^^lx^-^H\ U < «^75: < i t> 30 ^ ^ FGDIS*©;* ^ F 

^ffl^£>n&o CCDJ:?/^^ I/^Fte, * L< F£r 

n- dna jc^wic/w zf u ^xt§t)ra§„ r#^{c/N-r :/u 

yi>hWTT!, *f£m^Zlz£tomfc-£?lf£>i2 VHrJ- F (®a^j#-^- : 1 
£fctel8) t/W/'J^XU ^©#U^:/^F£n-F-r<5DNA£te/W 

T>^-fe>X^U^^7 I/^F C7>^-fe>X DNA/RNA ; *^BJ©#U^^ 
H-r^st^O^Mi:+gli^7'>^-li>^RNA. 43^0^ RNA £ 
3- FT3 DNA) ^U#if-r A C£fgBJ©^U F£n- FT-Sste^^fe 

^S#7^#M^{C§g^-r§ U atflf-r i^'ft^T § RNA F"T3 DNA) 

rna^u t:iz&^TmmmzmvtJi-7'Mmtf-D< ^nrcmtto/\-c^ 

U rsi F^^J:§S^$iJ % ^coii^oo^^ RNA £4VW:/U y F^fCcfc 
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2 2 

-f 5> >^«I«, mRNA t © A-f ^ >J y F £>m®^©^T#Pfli'J, 
^ ^ y tf > ifgu-fe^# u (A) ttmm £ © A< y U y H J:§777-f 

^ h >i&m<D u Ajfe-g-awa t ©A-r y* u y k^ic iurna 
2 tuv a^?©a»t»aj . a^^t^m, x&ik&m a, pp. 319-347, 19 

93) „ 

^Ifi^iMbttjJ;^ — o©fJ$I£LT«, 5fr£T© mRNA © 5* 
^3fi^©#^iRM^ic:1 : @li«j^:T>^ii>Xi5^J^^it-rtl^ 3te^P©SSlRlfi 
SfcSkfcBnf&^'S. L#>U 3- F^feL<«3'M©#i§iR^{^1ii^ 

^J©T>^-t>X@B?iJ^^U^^I/^Ffe, #f§9§T«?£n£T>^-fc: 

e^©fE^MWC*fLT#? S L < U 90*EUr, L < « 95%^_h©ffi« 

<« 500 ^^1/^F^±©^ft^L-> 51^ 3000 *^U<;t^raj*N 



WO 03/083110 PCT/JP03/03846 

2 3 

l < « 2000 5? * v**;- ^^mom^m-r^o 

lt&d> m?>^?m±^hu-m-£m, o- m-g>monjjiz&&.-?& 0 o- ^ 

core i mT&<D^$L<Dm.m-?z>z.h\z&r>, znz&mmfcJM^m&fflm-v^ 
§wfg-i4^s§o -r^-^core i ^^m(ciGai-T) (Dm^rcimm&wm 

ClGal-T2 £fcteClGal-T3 [C^t§7 >^-fc>7^U U^Ktt, 

^^U^^l/^H (#l*J;f> @B3Wt: Incite 18) ©@E^J'l*fB^S(C*X 
/JsO^-^-hS (Stein, 1988 Physicochemical properties of phosphorothi 
oate oligodeoxynucleotides. Nucleic Acids Res 16, 3209-21 (1988)) fcElZ 

«J*r?-*l**£ L/T<D U -f A©5mfc «fc D , RNA <DgB&<i#^#J&^!£r & B tfJ 
>g!^ RNaseP t^JtlS Ml RNA <D «fc 3 fC 400 ^ ^ \*£k±<D±g £ <D fe 



WO 03/083110 




PCT/JP03/03846 



2 4 



fe&v*^ >zmTz%<Dh&&obmm&£z£±m%c^, d99o) mBm.mm 

31,35:2191). 

MZ.lt. J\>^-' \y h^U^-tf-r AOgEMF^-fMt G13U14C150C1 

(M.Koizumi £, (1988) FEBS Let t. 228: 225) „ 'J #+F-f A0iS^gg$i^gK 
<£i£^GD RNA iB?U ■$> ^fSff-rtlte:, Mft RNA UC, UU £7c 

« ua i i o ^i^mm-r & mmmmwfc rna mm u #-tf -r a £feajr * c t a* 

BJIgTSS (M.Koizumi 6,(1988) FEBS Lett. 239:285, /h*HW5J;tf:fcBgfc : ?, 
(1990) ^eHSK#ar,'35:219K M.Koizumi 6, (1989) Nucleic Acids Res. 
17:7059) o 

^SSfc^tii^ttS (J. M.Buzayan Nature 323:349, 1986) 0 Z.<D U tfUW 

N.Sasaki (1992) Nucleic Acids Res. 19:675h (1992) it^ 

30:112) o 

— A&^W^rX;^^^ — &££*UHlbT, ex vivo in vivo 

«fc d «#^iS!-^&ff e> . 

-fel^^^t^T^ SHSOW^U^^F GSP-6#jL£B£nfc(Leppaneri 
A. et al., J. Biol. Chem. 274: 24838-24848, 1999)„ GSP-6 te> U >A3$© 
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2 5 

GSP-6«, ^^m^^tfi^J^OPi^ttoTWffl^^im^^o £<DGS 

Hji, ,»as*^i5i#-r^^^-u h gsp-6 feo 

fcIB^J£Wi"&— #i!iRNA£ffl^fc RNA^?# (RNA interferance ; RNAi) Jc«to 
T^tT-SCii^T^^o RNAi ^WiteTS5JiJ<h|Hl- : bb<«^brc@B 

RNAi (C/BV^RNAte:, *:%0J0#U^^.F^3- FT^it-fSTt) b < 

*^HJ©^^^- <h LTH AUc DNA ^^K^t^ t>©T&nte:£Hc 
ibTtepBluescript ^pf — (Stratagene *±§g) bt^, ^0J©# 
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2 6 

ET^3?- (Invitrogen&Sl) , mmfflMT'&tltt pME18S-FL3 $>- (GenB 
ank Accession No. AB009864) , £*$rt®#T&*U£ pME18S — (Mol Cell 

Biol. 8:466-472(1988)) &£^£?£b^o <^ .©^HJ© DNA CDjfAte, 

(Current protocols in Molecular Biology edit. Ausubel et al. (1987) { 
Publish. John Wiley & Sons. Section 11.4-11.11) 0 

re* (Dm^mm^mi'^ e> nz> 0 # y ^ h £fist £ 3 ^ «e> mis £ l- 
M/7>5-ii^, feme) > »i (0y:&& T7,^)V3f)ix) , 

(#!} : Hay^^^S2, X^Ky^-^SF9) , «j^|fflM (09 : CH0\ COS, HeLa, 
C127, 3T3, BHK> HEK293, Bowes 

M^/VUX^llfe (Current protocols in Molecular Biology edit. Ausubel e ( 
t al. (1987) Publish. John Wiley & Sons. Section 9.1-9.9) , U^jc^^ 
5>?£ (GIBCO-BRL „ T-f ^n-OS^^va >W£E<D<Lk%\<Djsm-l:ft 

ternm^ (Dmm izftmz^zfr&iz, mm tzfrw ~> >f-y)v & g w © # u ^ y ^ 
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2 7 

t-^Atfc&x^;-Ms> gas a, 7-t>tfctt*ft>^DTh 

h^77-f — *5cktf l/^>^ D7h^77^-*t»&^O^ffl^5C 
<^7J&> 

BJ(^^U^y^H(D^#CDm^5cM^b^acO^S77feS:tl«T^o h 

mt* m* (Dmmommtfcvmzo tot, ^wotpu^^hotjS^js: 

•5. 

sSS rVi tt 7>< 1£T * -5 tt^S b T V i S t <£>$g^#i&& $ tit V > S . tot, 
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^>o ZL<D?3m~3£^-Cfe, ST, «>#7^S DNAI^^riiMT^o DNA si^kL 

(DWkumzmMT&izte, mz.& m^mm^m^x, rna & z> cdna 5? -f 

£n- Kf§ae^^^:t«<D^»^^^tP DNA ^IIT^o I£DNA 
DNA ii;Wyj^Xt^yD-7*^^T, y/A7^^7 U— cDNA ^-T 

^Xt577^?-^ffl^T> y/A DNA 7-r77'J- cDNA ^-f ^'J — , 
^^Vi^RNA^^^b^PCRtC^oT^iST^^ifeT-^^o ^TJ&fC&^T 

mMvrcdM<Di&mmp\&&:jE-?z>o s4rl^dna<d^@hj'J©^ 

^LfcDNAtf)*&S@B?iJ£, ^^JttST^o *Jjmz&tfZ> rftMl tU, lE3t 
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2 9 

Its- 4&<D—'Z><Dt&mz$$\,*T\its £T\ DNATO^PM-T-So "A^-c\ 

& : £<D±%2\ZjfcCT / jfrffiTZ>o fr^T\ ^tB^tl^cDNAffM-CD^c^^^, MM 

Z-<D£5f3iJj&:tVTiZ, mmmmWr^r^m (Restriction Fragme 

nt Length Polymorphism/RFLP) £?iJ/8 L-fcJjfe^ PCR-RFLP 6*1 -5. 

Mfomzfe, fflmmm<Dw&^mzgimtf&%ET2>m^ &&wwmmmmm 

^DS»f>%-0^#$^fiSi:Jt«KbT^bT«. PCRfefc 

A 2rfflViT+Mf>^D-/^W >^£f?5££{;iJ;?K ^©WSSStfemf* Z. £ 
-e#^.„ Jl©^rfe-C«, er/A DNA^{3fe^#^e>PMb/tRNA^^^ 

sr? cdna ^ u znz^Q&mmmmm-irwwiLfrWi, -v^yyuy^j 
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3 0 

im&yfr-tT-m&TZo ^mistc— *m dna (Dy)i±x<D&mmzttmtbb& 

e:cDcfc-5fc;£'&<hL<"03\ 0il;U£PCR-SSCP (single-strand conformation pol 
ymorphisnu —^MWi^U^^M) ^ (Cloning and polymerase chain reaction-s 
ingle-strand conformation polymorphism analysis of anonymous Alu repeats 
on chromosome 11. Genomics. 1992 Jan 1; 12(1): 1 39-146. ^ Detection of p 
53 gene mutations in human brain tumors by single-strand conformation po 
lymorphism analysis of polymerase chain reaction products. Oncogene. 199 
1 Aug 1: 6(8): 1313-1318. )#^fb*l3o ZL <D^m^^it^m^.X$> K> . 

^rcWimm<Dmh^<xm^(Dm^m-r^rz^), mz&wto dna 

z<D\ztfrmT~$>% a ^(DmwiiT&omv-n-fcZo dna m 
¥r*-*mzmm~t t. &mte j t<D&mmmzi&& vrdsk^^m^^ 

n.m*)Tz>t. ^n^n<Dis i )kmm.<nmzmc-x:, mm&o^mcm^-^md 
NA^«.^^{iEric^»jT^> 0 — m.mommz&^T'bzo)— ^idna©^^ ( 
&\z3:itL. tfVT&vjiT^p^'frmmmiz&^Tmtez&mm&^T. m. 

o ^ im iz =t ^ mm&fttE-? ^z\t^ta-r^>z:t &x # 3 0 

% 2oo-4oobpmm(D^^m^^o pcr«, mMm\z3~>\,*TteKfo3kfrm& 
M£:mViiTft5z\tftx^z>o pcr omz, 32 p moy-cv h-y\ myt&m, 
%fM\i*^>miz£^Tmwivtz.7°7'(^-*m^z>z. tizzy . ^dna^ 
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6*, &tc.fett^>miz&^Tmmznf£mnt&m&m?iTvcR&ft5zi:iz 
«fco> »«DNA^«js«»-r4c:tfeRrffiT*-5. se>f^ pcr Ej&mz&vy 

8c»*#ttfi-DNA»fM-©tt»»C<kOSCl!F'r^^ ^ (20 ^ e» 2 

©iMft«£#*3iMc&*fcff&fr"5. «£t*»^ DNA WrFr<D&W)£t%:, X.WC7 

<< )i>& &m Kit*— h7is*tf77^ —p. myt&fem-? & * i—m-em.ta 

«fc o X^fe-T § uitiot, A > F ^ffi-T 5 £ 5. 

$ 6 (£, iiflgLfc DNA DNA ^14»J©«S^^»-i«SSy;i/±T^S|-r5. 
^ibfe DNA CDy;P±TO^i&S^R8 1 JttSE-TS. 
uOi^^ilTIt fllAWk gtt#J*fl&JE$*;i' (denaturant gradien 
t gel electrophoresis: DGGE ^tfil^T^ d £#nr#£. DGGE fcfcte, & 
tt^J©JIIW^5#'J7^ U;l/75 F^+T, DNA &«clfrU 
^n-6n W^ffi©a^fc:J:oT DNA »fjt*^I«|-rS^-r*S. 
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3 2 

DNA oy&9hm.b.mtfi~D < Z M#*^SiTS £ £#X#<5o A 

vyji^Trmmmv, tt&iitt&rz. gna^SE?-* dna »ut©»&, £o 

U^^l/^-^F (Allele Specific 01 igonucleotide/ASO) /W^U^-fl?— 

^©aPu^^Ksn-H-rsate^^tr dna^pcr mmz^-oxmmv. 
z\n&y^x^ \*H7?—mzm.?f.&A J j£ttm cmkm^^muL-rcmmRM t 

— #8MI*$6£&5©T?, CIO^^'J^^ 1/7- tf A CioTMU 
X#£„ 
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rnvw-tf u ^x^ k*3— Kf * rna otsffljits. aijt^nfc*^ 
bjcd^'j F£n- f rna t jttt-rs. 

FKA^XU^VXTSXo-XSrffl^/'c/--- •fV^Dyj-f >X&> SSfcfcfc*: 

mwvtf u h s 3 - Hf 5 # u ^ ^ f ka^t xu ^-r x-r s x^-r 

T—*fflV^ RT-PCR fe^FSffiljR-rs £ t*«-e#-5>o 

*ViTfi, DNA 7W*(irl&fI^A>H^i/^, 4tt&iE# • Oj*JI, ¥±t±> 
P280-284) Zmm-TZZthX-^Zo 3=T, SW&iSlfcc 

DNA ttfh :feJ;tf:*SBgi©# u ^X^- F"f £4?U * £ F<h/WX 

u ^ x-r 5*'J7^wh^o- xa*Bj£ £ n^s^ ^^#t-r s . mm. \z m 
fczn&tf vxzujr?- FXn-x«u a«a©*«w©#u ^X5=- 

cDNAKJPK^mSitt, yi2iS#fcjg&©>&ffiT?fT5££j&*T#£. cDNA W&<DMWk 
(D&S^Mmz&^XiZ, S-r«tt#©ittlll&^6^RNA©ftUa*ff5. IfflJtSi 
Ltd ^©^^fctt^^OjaBia^^^^-r 
t^o ^RNACDftjfcBte;, ^fcf&OJ^fCbTfT? Jlt^Tf§, *6£©EIH£: 

X&Z>o ^JA&Ambionft "RNA la.ter" ^m^MMW^n^TcWi. 
>tt n Isogen"^ffl^T±RNA ©fflttJ£fr 3. A#W:£&£«-tnS®8SttXD h 

n^zm&<D^mxm$&~Tz>z\t-&x%z>o MWk^fr<mkW&\zfe, >&m\zm 
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^H#{'cfcoT— f&mzftfrtl&JJ&il Luo et al., Gene expression profile 
s of laser-capturedadjacent neuronal subtypes. Nat Med. 1999, 1 1 7-1 22) ~C 

DNA T KfiI©fl^H /W 7* U ^-f if— > a >©^^»^#^(C^/j: < > 
mfc^nttZ V*=f- F^D-^l:, tt©-£RNA tCEfel^T* cDNA 
t^/^^-y^ h ^ U ^ Xt§ ^ t^lrf § u tfgl), — Ixf" DNA 

-5c ®SCtl^cD DNA mtmMflE (non- porous) OS^O^^yj > h £*l3o 

s«cd^s«, — ®tmzi,$fi?7.-T: (porous) <dm. mz.te—hu 

-f) &C«2^tf>^-f y^&D, — ^teAffymetrix*±!!§fg£J;£7}?U^ 
F£S*£bfc7 t>5-^ttittT Stanford ±^-vm^tlfr 

cDNA(E>TU-fT&3o ^ U 3* Z 1/^9=- K(DT K ^&^T, 
teltflH' >lM5^(in si tu) T^$n5. photolithographic©^ 
m (Affymetrixth) > ^^XS-it^M^m^^^rc^O)^ y h (Rose 

tta Inpharmatics %t)St5^^ J: 5^ U 3* ^ Ko-f >1M 3=-3."&j*fe&*i!E 
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u * ^ i/^-^ h <hnst«Hc7w xu ^xi, ^-tu^o^ u * # f 

.htemtift XU XLft^ d t #^i$&A< XU Xtfi 
whxd-7*os$(i ii^t cdna ^mfeT&m^ 100-4000 ^-XTSD, 

£?£L<te 200-4000 ^-XT&D, $ e>^?^b<« 500-4000 

^j&tfvxzujr^FzmM-Tzm^z. iiit i5~5oo ^-x-e*o. £?£L< 

30-200 ~?&K). $^(C$?^L<« 50-200 ^-X-eafe^o S^<7>7tf 

uj^i^^f ©somite, — mz rxu>Fj i^wns. JM^tcteu 

tS©# 'J 7 ^ I/t? H 7'n-7^ 4. 5 mm x4. 5 mm (D--D (Dm^falZ7° V > h 

-?z>o ^<Dm> ^n^n<DTu^&7°v>h^&<Di l zte—-o<D¥:>&m^T?To 

D , *3§bJ§cd# g h £ 3 — FT § DNA <h#BW(C/\-r 7* U ^< X*i&ts& 

m±(D7. 9 VJrJ- H7°n-7tML, cDNAK**£A-f XU^X^-S. A-f 
XU ^ tf-va >©IM^ £ t^Mfra, StRfcHjrTS** FX 

o-xt cda^t xu ^ xosMStttH-r* c £tc«k o , & cdna tt»tc^sn 
£#5§§n ^x^ f^3- K"r<&a^?o56ga**a3tr<5. $ tsm 

*f§BJ§ fccfeHTWU cDNA St»4>fc*»K©jR U ^X^ F£n — Ff-SJlfi-T- 
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E&5fc<z) cdna fimteTzm^. mmzmm^tifc^^u^^y'u-y'tmcdm 

-r 7* u y-f xoaftsttmr & c 1 \z £ o , ^hbj©^ u K^n- ft§ 
mfc^<Dm : mm&®\mTz> z. ^ u ^ ^ k >fn— cdna 

£©A>f y U ^-f X©3«OlfttfJtt, cDNA I»^^libfe#/KcDS^(C^DT 
£^T(Duggan et ah, Nat. Genet. 21: 10-14, 1999) 0 

eKDck^^^tbT^ sds ^ u u a Fm^»fe mmz^mw 
(Dtfv^y^Fizm^Tztnfc&m^rc, ux.7,^>yuy^^ >#m. f^f 
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^ KSfctt-€-©5BS*!HI«i«S:^trDNA iC/W^J ^-fXU £J>&< £fe 15 ^ 

{-cko Tif# £ n ^ cd - dna gff )t £ u xf^M-r -s^tfe-e^^o * 

1// r>^^C0 DNA 3j?>J ;* 7— tf£JB^ 7>^AA^T-t'J zf* 



WO 03/083110 




PCT/JP03/03846 



3 8 



<m&> 

fete, tfV&u—l-fr&lztty p u-j-Jltrite, *X5'in,&, —^mtrifc, t 
Fab 77^>hmtl5. 

^m<D^mmz&&vikm&nz>o znz, m%-\*. m&vast. 7'of<> a, 
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& j^ss^s % Bm^m^T %>tc*b<D mmmmm <t & ^ & © £ ^ $ n& , £ & , 

<DMto^mmm\zm*3-L'X^z> 0 lot, ^Bjo^u^y^H^sft'fbT^'fb 
bjot^u pfD^&vmigizmmisfrmmvtemMi&mkfr^xp u-— 
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^F (Fiix.^ ^^ji^y^w^^nTv^fe©) ^§wi77-v-T 

^^KS (J.Mol.Biol. (1991) 222, 301-310) ttM^nfc 



Stitch?— , ^^©^U^^F^ffl^S — *5S9i© 
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©# U K - FT 5*fi^F©5SS*«IIW-r <5>^ U * ^ vtJ- F v> -5 

^5=- F^ U tftf < A^^n^. 

dtfeRlffiTffe^. 0J*tf, mS^±fF^b5^ffi# (®^J> JSS^JW, Jwig&K 
»l*Sfl, fiUMH, SUtSK tfJRSK tifi'&UT#6»n5ESIiaj53E 

®&wzmm* mi mm*u tsy^vm. vu-^m. j/nym «e 

a&ai (jBgpj, !r»$j«) , §&m. wam, mscmm. a 

m^f^Ota-^tt, -JKWtctt, lirtaif, &T&I*75: 

- a & ch* co -f ;!/7> ^ ^ ^ _^ if c: 1 1>*~€ %z> e m.^.??— &mm 

LT. rx vivo fi^ 3 in vivo fe&^KlJ; OEt^SWO DNA <D&-^£fr:5 £ 
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4 2 

±f2ClGal-T2 ^>A'^K«> @B?iJ#-5§ : 2l:Et©75;iia^5fi:5# 

:*:$fc9§fc:fel>T, rciGal-T2jt^©f§^A&l$iC&^$nfcj £J3u il 
3t> ClGal-T2 ^>/^f^3- FTSfcte^-Lfc:, 7^WH©m if A, 

KClGal-T2 3teT<Z>3t:— St^ftlLfctftlS, &£^«> ClGal-T2*3— h"T 
£h#tMfr%, ClGal-T2 h 7 >XvxZ>y hijfl^ 

lE^fr ClGal-T2 ^ >/\°^f| <b bT<Z*!&^t$>£ ^ttiTLT^I. 

X, *5tmO rgSSgj ©-^OlItlTH ClGal-T2*^©fS£«MI«« . 
ClGal-T2 ite^OD^^/LiirScfc 5 IC^^A^tlfe^^^-T Z. h 

cfewrfci:, ClGal-T2 ^>A^K^^- Kt5M DNA j&n&A^nfcjt^fifc^ 
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<Dmm<Drctb<Dmmm<D7>? u —~>^mzmm-t^> z. t^m-v^ x> , #s 

Mfc^&mW]mcD{^mjjmZ / jk%l~T?$>Z> 0 m^£. Proc. Natl. Acad. Sci. U 
SA 77:7380-7384(1980) fC3B«©^ffiJC «fc *^?3fc&»4fe&#5 t 

•#JAfc£, ClGal-T2 ^>/t^M^3-H-r^>^DNA^A$tl7 t cae^^ 
*kM4ft (h7>Xyi- §MT§i^t:tt, ClGal-T2 
£3- H-TS DNA ^ffij#i©^:fg«(c«Ab, CO*fflJ&*flfr^i58iSfe$*5. 

_hfB© rciGal-T2 *zi— KfS DNAJ ^ DNA &mA-r^Wj®OMmiZ& 
3S^75:^^fiJfflbT^a-->^pT^^^^-^> fuiB ClGal-T2 ^n-K 
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4)\>7^ J/57>9^ ;PX40 (SV40) ^£>C7>f ^^at-^- 5 d £ 
7&*T#S. ^^.11 SV40 CD^D^E— ^ — *ffi/H-r*»&raU Mul 1 igan £><DX& 
(Nature (1990) 277, 108) S:foT, ±153 >X h7i7 h£f£§rT£;i 

<J!>fg5i^^ — ^fiJfflT^Ci^T#§ 0 pCAGGS^Ttt, human 

polypeptide chain elongation factor 1 alpha (hEFla) ©^Dt-^- (Ha 

naoka K et al. :Di f ferentiation 1991;48:183-189) CMV O^D^E— 9 X 

>A>tr-&tt5^^^- (Schmidt E. V. et al. :Mol. Cell. Biol. 1990: 
10:4406-4411) m%Pt M\zm ^-5 ^ t^Tr^^> ? 

x >a >+i— t -fu^-*?- itmx, £ e> ^^(D^mz.ft-im.fc^n xm wjv 

J-ZU— x>^-iM h€rlS«b7c^^7^ — ^^§u<b^T*f§o 
it ^ — £ fe£ PCAGGS ^ £ £ K^ITf 3 

Hfjfa=i>X h^^ h£^AT£^£££^Tf£®i$ft&o n>7, b£3>A 
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tLZo _bfB3>A FCiA^StbTH fll^Lfck 'J>i*Jk>^A& 

AAX^-, m-yb, A*3=, t!V5?, 7*, «^>, a&S^tt 

m&mm^&^^zn^ >is^2is3>\z£Dn>xb^z hj&mxzn&o n 
sksn&fce^gfcse** ^mmz. ciGai-T2 ^n— h-t-s dna wjx^n 

£43^T. ClGal-T2 Srn— FT£ DNA #IEbV>;frftT&*££ftT^5 H £fc£* 

z<D^m<Dife%m*E.-?z>nWim(Dtip-T:, «sai:^aef (ciGai-T2£3 
— k-tsdna) ^wr-sfe© (^T-Ditv h) ^maejiatc^ate^ 
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(ClGal-T2 ^n— K-TSDNA) ^^§:i^T^5»MftTg§. Fl 
mm<D*fr%fcnmztt-mkterF (ClGal-T2£3 — F-T^DNA) &UWTZ>h<D 

*fPJ© ClGal-T2 mfcT&^Wjyote, ClGal-T2 ©fg?id*&^£ft£t>©T& 

Gal-T2 DNA □ Wt^lfif Mtfe^Tt) 

£fc, ClGal-T2jt^©^^A^W^rp$!IT^^i:bT«. ClGal-T2 51 
e^'frS^^CD— £&£^ii£i±£;$1£-^ ClGal-T2 iite^©fi^iJM^© 

ClGal-T2 ste^^jie-?^©— ^Tz.\-mj3\Z%^M^^n A"T^> uiti 
0 ClGal-T2 mfc^&^mbTZ>Jjtk-Q-$>&o 

*mm<D cig<l\-t2 mfc^<D%^ifi\&mmmi£*itz.mm. mxu, ciGai-T2 
ate^/ 7^7^ hwi^tt, ^m#(c^^T«— isw^^coafg^x^s^fc 

^•T, T^X^e> ClGal-T2 jt^OX^y^^^^DNA^^IL, il© DN 



l. ; 
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tfcit'fcO&JtSfT^ ClGal-T2 fett<Dfcfc?tt<D—&&^fe&1k2tl1ZBl& 

* £ ClGal-T2 J^?©*^**©— d t 

ClGal-T2«^<^e^©350^*^tt{t;bfcESiBBIia«ctt, OTO 

ClGal-T2 a{s^(D^WA^^J^W$'J^n^ft#J«, 
&CF<£> (a) ~ (c) (cilf 5# U ^ ^ i/tf F $M^iAt5 c t (: J: o 

(a) ClGal r T2 ^>A^K^3— HT-55t-&?©fe^#J> £/cte^<D— gflfc 

(b) ClGai-T2 ^>A 0 ^M^33-FT^m-(»<Dte^Mtl^#^iC^-r^ 
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(c) ClGal-T2 ?>A?n&n—\flTZ>mfc^<Z)§$M&. RNAi ^(Ccfc D IS^ 

(fr^k^J^M, 18 125K-129H^^|h|A, &£Z$-VXM<Dm 
Vf~?-z-T)V. 262 H-264 H, ifi^tBM) \Z'4t^TM%m*MiLt Z> Z. <h/^pJ f : 

^mom.B.^m.mm. &&tfmmmfr%mtLVtmm.m-&. mx-it. ciGa 
i-T2mfc?comMfemm(DmffiizmmT%zt&i;z%^ wz.\z. ciGai-T2M 

m <d itm &&<o mm m-r zzt & piist & & „ 

*mW<D ClGal-T2 ^ >/^St<D^14fe L < tef^»£:^ffc 
*n<£>mmz&tfZ>, ClGal-T2 ^>A°^KO?S'l4 ! bb<«^»©^-fb^^i 
M^itS (1*1 (a) ) 0 

-Liang (a) \z.$=>tfz>. if%m<om^^^mm^mkm^w^.m^ 
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agnatic £ te&mm tc £ o fi 1 -5 £ £ a*-? # § a*, -ensic^t^n 
'Tz>i&fc?&m-?z>V'( j\,7.^??-%:ffim^. *(Dm%kj3&fflm\sT. 

tj-^ciGai-T2 &>rt# , m<Dm&$itz\zmmm&%m-tz> (n ct>) ) „ 

Xmz&-DT®\M~?Z>Z\ 

^T^^)o ClGal-T2 »^£fg^T£#S891©«fflJ^ £>3^te, 

W<Dl&&rP&^W]m<DMmfr*> mRNA ^ftt^otitilL, d CD mRNA ZMmt 
VTz J — if >/W :/ U ^-f if- 3 fc* rt-PCR &£Ull£T£ <: £ \z £ o 

-5lffl»^^>/ti7K®^^[plJRL, ClGal-T2 ^>/\°^Sc7)^^ SDS-P 

age mom^mm^ta-r^ z\t\zj:r>, m^(Dmmu^j^m\^no z\ 

ZB\Z. ClGal-T2 ^>/^IICMT5Kft^^T, Cx7^> 
^^^©aiRS^MI^^fT^Cl^fepJfglrfe^o ClGal-T2 ^W^f©^ 

fgej© ClGal-T2 ^ >/\°^7|f L, < «^»^^$-&^^^.^31iRT 
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•o -znz it&m t»*ft*»Kt^sn5. 

Bill ClGal-T2 cDNA (D^S@2^iJ, :fe£tflRE?!IK:J:oTZ!-- KStiST^ 

y^ffi^j^^-rsi^fe^o *^mmiiF^-f >^e^th^ ^U7f-My 

02H ClGal-T2 £ CIGal-Tl /KlETOttlSS^TEITfc*. 

0 3 te> TLC h£< ^-^T^-^-flf— FLA3000 T^bfc^^^T 

i4H 11-GalNAc-HP 5 S*t5SM«I© MC »«TOifgSS^-r0T* 
5, Cy5-^^;Wb 11-GalNAc-HP ©^tB^gfi> ^ S <h Itibfc (/WlV 
A) o /U;|/BH LSC-ClGaI-T2iTO^-fe- h^i^DWlg (fcf— ^ S) 

0 5tt, th ClGal-T21rh^>7;7ai^ h bfc LSC «©7 n— 1M h*h 
U— ^WcD^m^TEl"t?^ ; l>o LSC-hClGal-T2 h^>7>^x^^>h<^^MCD 

tt; l/^ ^> g= fc tt*ti*fc<fcDJfe'feL'fc LSC SM&T mock h^>X^ac^h 
Lfc3»**3S-r. (A)PNAl/^>, (B)HBSTnl (STnK cfc<fctf(C)H 
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B-Tl (Tn) T^-fe bfe LSC UfiC^f-^ h7>X7^$>b ^^t, 

EI6te, U7M-f A PCR tek&m* CDt H«fc*3tt§t h ClGal-T2*g^ 
&©JtSfi¥#f©^3:^-r0X?£5. ClGal-T2 43<fctfGAPDH ©SfMISlteU # 
^7X5 h'OW^Jiaot^lfe. ClGal-T2fe^*©«aU" , yW*, GAP 

H 8 te, #a*fflia«c*3«fctXLSC-ClCal-T2 ic:fett£ GalNAc-a-pNp I:^t53 
7 1 ^Stt(A) £ CIGal-Tl t ClGal-T2 CDfc^SBMCB) £^T^IU3£t£0X? 

09H A«ClGalTl-2@2^lJi^ K562, LSB, LSC, Jurkat ©#-I2^J<h©i±<i&£: 
filSCWtd^fS^a&SV B tt LSB L LSC, C LSB t Jurkat iOjrb^^^-THT 

Ell 0«, ClGal-T3 iClGal-T2 (DT5/m@3^JOLt^^-riITS^)o 

u wEzammvmm dna kj; 0£*©;i«iR&ffr£bR*^©«33*©« 

012tt, JfiHati(WJiafc*^S ClGal-T3 CD^^TEITabS, U7M<A 

its t h ciGai-T3 m^mcDMmM&rvmm&TFVfco mmstmmmtm^^ 

7>7 L ST±lh£'0 Ficol £/BV>T#8il/£:. B«, 'yWf— T«J&, 4^— T 
/iife&HSHS, 5K1f JfiimM^ J: 0 , ^-n-^n ant i-CDl 9, anti-CD4, anti-CD8iri 

^7X5 HO^-^^JtdckoT^Lfeo ClGal-T3^#/©^5iI/^;t/«GAPDH 
<B^*©5ISU^;PT?«iWbUfc. (control) tlx, Jfctfcft ClGal-T3 ©38 
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il3H jfoJ&BHJI&fc&W-* CIGal-Tl, -T2, -T3 <Dfggl£:^-f 0Ta5£>« C1G 
al-Tl, -T2 (CO^Tfe, ±fB ClGal-T3 tra«fclE^*©3t*«*T £fr^ H# 

01411 b h B ^JigS^aiffl^^^tt^ ClGal-T3 ©fg5E£^fEIT& 
-5c BiWeClGal-T3 (DmM&W-£> tlfrrctb (El 1 2 , 13) ^MMMWiZ 
£>tt£t: h CI Gal-TS^^CD^M^tff^UT^^-rAPCR^TfTofco 

ii5n 1 1> Bmffi.&&&nmm.mz£>tfz> ciGai-Ti, -T2, -T3o^^r 

Tjk-tm-e&Zo CIGal-Tl, -T2fc^ViTfe, Ihffi ClGal-T3 h. nmz^-WM. 

01611 COS-1 mm^(D ClGal-T3 h7>Z>7x.?z/3 XD^^^T^M 
T££o pFLAG-CMV3-ClGal-T3 ^h7>X7i^ Mfe COS-1 &MScr)^±?i 

anti-FLAGirL#£^£-bfeMl 7#n-X fcTttSUfc ClGal-T3 (D SDS-PA 
GE <7)jS^^^i-^bfe„ HRP-anti-FLAGirC^^xlOOO^SRbfe^tD^ffiliT, 

&<DEI^\ anti-FLAGtri#:-e©^aiX^>7*D^ ^OHI^^ T->— ^feCD 

017H C0S-1-C1 Gal-T3 h ^ >X :7;n ^ ^ > h © GalNAc-pept ide 

1 ^-^'I4$HPLCT«tFfb^^^^T0-e$.^ o HI4 1 © HP IgAl t 

>y»75 j mmw&mvfz&j&^y 0 ?- ks^u 4- 7- mvwtm-t GaiNA 

c^#JnbT^^T5/lEO^fi^^-ro #J*.fc£» 4-GalNAc-HP H N^£>4 
#@©T5y^(CGalNAc ^#SPb^: IgAl t >>^:7 0 ^ FX&^o fcfcU 5xGa 
lNAc-HP«4- 7- 9- 11- lS-^SMBfT^XtCGalNAc^^bfc^^F 
T£3o iMiLTlt^?. C0S-1-PFLAG-CMV3-C1 Gal-T3 h7>7,7^?? 
> h^m±.m& D FLAG tag "affile ClGal-T3, COS-1 -pFLAG-CMV3 h 7 >^ 
•7zcZ$yy (^t7$> — <Dfr<D mock h7>7,7x.2$>h) i£*±?ff <E> FLAG t 
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agttsgpfch core i ^mm^m? znmm lsb (ommmmm (^v-^^^n 

>hP — ;V) , Core 1 & J&m&& hTc fc^Mti&tit LSC (DMfflMltiWl 
-?n>Vu-)V) ^m^rc^^LfCo S§#ilT, StSfcKttbfcGalNAc- 

Ull 8te, mmUtLT. T^TC0S-l-pFLAG-CMV3-Cl Gal-T3 b?>X7^ 
hi^«±tfi:D FLAG tagT?*t®!b;fcCl Gal-T3 Sr/H^T* HPLC#PtJf£ff 

0 /cn^m £ ^THT & £ <> ^ o t h ^ 7 A <Dtm \Z 7 9 ± 7°d? — b fc 0 
Ull 9kL CI Gal-Tl, 2, 3 ©*K^S14©Jt«l5SbfcigmS:^T0T?*S. 

LSC-C1 Gal-Tl, LSC-C1 Gal-T2 OT-f £7 n V— C0S-1-C1 Gal-T3 

*»SSBNIt&BP*iB£bT. #7^t^-SIilMt537 l^MftWl 

®2 0te> CI Gal-Tl, 2, 3 ©^ggS^^^-f^XTa^. CIGal-Tl, 2, 3 

&miz^i,tz'&?>-&iDit'r? zmmmz&zmz^ mm±.m&£z$nm<kvm 

mLfz CICal-Tl, 2, 3 © ant i-FLAG ttmz &Z>*7 >7*U y h £fro a 

nt i-FLAG frtftte xlOOO KS&fRbfcfcC^JHVifc. 

1512 Hi. CIGal-Tl, 2, 2 (D&^W. 2931 b 7 >77 3^7 & > h&m^frziT 

1 ^ffittO)#lJfje**^-rBI"e**. & 293T hy>7,^i^^>b(Dl^«± 
M«t 0 VM Ltz CIGal-T GalNAc-peptide (CMT^^iT 1 -&J&?£i4 
£ I1PLC (ZTflf&rbfc. Y7-t7°^— ; IgA hinge peptide attached one Ga 
INAc. N.C. : K:J— SR&b. 

fg §3£^Mjt & fe 
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tmMmi) mMft^z i — 7,&&mm ciGai-T2 omm 

lu bt^oTf-^^-^li^nrc Corel /S I, 3-Gal-Tl (AF155582) ^^X 

tlTVife. ZKaiHS^te, Ai2^iJ(AC011890(Xq23))^J;tKcDNA@H^J(AF1502 
68, BC011930)©M;£#g&£nW2>3&*. -^n^nOSH^JOD^F— gbtffrfj^T? 
te£o^ffi^£7c#>, cDNA 7^f^7'J-^^©i'0-->^Mbfc. ffl 
l^-t^>7°;l/^^?* (Yuzuru Ikehara , Hisashi Narimatsu et al, Glycobiolo 
gy vol. 9 no. 11 pp. 1213-1224, 1999) fcl<fc Of^SSbfct h^IJM» C 
olo205 cDNA 7^^7'J-Tfe5. X^ l J-->^»7ymV b 

jf, t h±mmmmmw co 10205 cDNA^-f^u-^o^jd^oTpisi 

lfc5A^77- i^$ffM£L<, "7*^^f *7 — CB-739 (5' -gaagatc tag aatgcaccac 
catgagcatc - 3'/@2^'J#^: 3) <h CB-740 (5' -ataagaatgc ggccgctcag teat 
tgtcag aaccatttg- 3' /W§m^ : 4) £ffl(/>T PCR £ff flMlUfc DNA ®fjt 
878 bp ^7'7>'tAttI Multiple DNA labeling system Sr/B^T 32 P-dCTP Tr^ 

©77- ^®7^ 7"o-7*tyW7''jy'ff-y3 >t5f-®y7-^St 
Vi, ±l5-7 p 7-rT— CB-739 <h CB-740 £/g^T PCR TSWitS DNAgB&<Z>#:ffi 
£?8S&L<&. Jf Ai&W$nfc7'7-^iO#&nfc77-^7A^ ZAP II 
^^7^— Ub7^y->t) TMt^£*lTV*5ifc8& (Yuzuru Ikehara , Hisas 
hi Narimatsu et al, Glycobiology vol. 9 no. 11 pp. 1213-1224, 1999) , # 
m(Dmmm\Z^tcl5m\Z^ pBluescript SK-^i7^-{C^A^tlfccDNAi7 
□ ->tLTil (Excision)T££<h/^m*£o mJ5%k\Z& 0 £*i£fi«U 
#&n^ □ «fc 0 DNA £#7Co £<D cDNA £ n — >tt, SK-/C2 
^•©^> il'S'CDTj^t^oTcDNA^n — ><£> 1471 bp <D&mWM : Z:&M\^Tz. 
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(m^m^r: 1 ; &TF rgg^ij lj t^v) . MmJo(D ORF 957bp^#etl, d 
(DORF^e 318 T^y^^$tlClGal-T2 t^tfTc (IB^J#-§-:2) (0 

Do 104 bv <d v #mmm%t,t no bp <d v immmmft&feVTisK) . 

l^n^A^ 2^CD^>A°^KT^-5di:^M^nfCo SB^U 1 tACOll 

890 ts« $ nfc /*&m&ttis&kit\sit£ z. 3, orf, atg^.&±«e5 b P <h 

746 bp <CK> h Lfco ZL<DJL^rV>-^>hU><D^^^7,MiSL 

teGU-AGI!Jk:t£o Wfco ioT:© ClGal-T2 4>&< £fc 2 ^COX^V> 

3WM£nTv^#C "eico cdna © 3' 5jcSgtctt# u a ^#jn$nxvi5. 

L-IB^Jl J;Dt)^g AgH^J^r^ViT 250 bp IS^H 3' #HB§?£ttC:3tt 

U A ->^;i/#Jn® mRNA (OT^V 7 d £v^n£$n£:o 

#XU — KteJBL&ClGal-Tl i: ClGal-T2 CDT^y^iH^iJCDlrb^^-r^i, sft^E 

nt^fco L^b, 2ffi#^rt><2^g|5&££n<5 DxDgB^'J^ Mit^ife 
Kl#£LTte^5J&*&fifcm&5*>©T'&^& (HI 2) „ 

tmmM2) ClGal-T2 <D$gmH7 &-^<DM&& 

(a) ClGal-T2 <D$£m% : z:ftf$TZ>fc.lsi>, gft ClGal-T2 (D ORF ^*^-f >fcf 
h Oyx >t© Gateway y^fAO pDONR201 tCjfiai^, $ SlC-f >tf hDyi 
PDEST12. 2 fCM^#Afeo 



(b) Gateway i^^A pD0NR201 
(i) X>K'J-i7O->0^ 

SK-/C2 ^iSilT^'T^-F (CB-760 : 5' -ggggacaagt ttgtacaaaa aagca 
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ggctt agaaggagat agaaccatgc tttctgaaag cagctcc-3' /@2^U#-^- : 5) b.'fz? 
-f "7— R (CB-761 : 5' -ggggaccact ttgtacaaga aagctgggtc tcaatcat tgtcagaacca 
t-3" /WZm^ : 6) JCcfcOPCR (94t;i5£K 6(TC30#> 68°C1 15 1M 9 

U-}— -tfSJ&KJcoT PDONR201 ^&5&^ Tx>hU-^0 — >J £f£j6&b£:o 
KJ^«Bfi<Jfr«5 DNA ifr5MK pD0NR201lAtl (150 ng) , S^lff^ 2^1, 
BP 7 D ^~ — If mix 2jU 1 £ 25"CT 1 B#|KK >^tzl^— b bTfTo feo 7°D^-f 
j— if K£l At 1 Sn^.T 37t; 10 ^^K/fc^j&T 
^-com±f2mix^:S (11 Ail) £3 > fcf^> hir^ (±J3iMDH5 a) 100^1 £ 

03 — jt^PCRT'g#JDNA£BtigU 7°^7>5FDNA (pDONR-C 

2) £iitts -fitSl/fc. 

( i i ) fg^n-><Dffr& 

ffi£*l&RWi&&g&&"e&£ attL ^fcOt, LR & X2-jr — If (7A^77- 
y(Dill§Wifi InL IHF, Xis ^-g-bfc&CD) tj^H ~>3 >^ 5> — £ 

rri>N'J-^0->ltfU PDEST12. 2 0. 5m 1 (75ng) , LR KJStfiWMSWt 
2 //I, TU4.5wL LR ^nt- tfmix 2 p.1 & 25X;-C \ V$ffifcfo2-&, 7°u^ 
i-—\z K & lAil »P^T37t:iO^-f >^a^-hLTSMH7$tfe (£© 
a&^AJSJSTpDESm. 2-C2 7^£/&$n<5) o pDEST12.2teU -f >tf h D^:n > 

-So 

J E-©ft±flBiS'&«c^* (IIaaI) ^3>h°7^>h-t:;i/ (±mWdE5a) 100 ^ 1 
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gBrmn— E^PCRTgl^DNA £5ls§U 1*7 9 — (pDEST12. 2-C2) 

C^Jfifll 3 ] XWjMMmk LSC ^© pDESTl 2. 2-C2 ^h7>X7x^ya> 
*I§^,TOtfc LSC Corel ^Stt(GalNAc };:*f LT© /8 1, 3Gal-T J£tt) ft 
^fe-T> *HJ&S®©:*X1#5l±K:GalNAc(TnirEl§C; GalNAc-Ser/Thr) ^ ^>0|ffl 
J&8n?&£. dO*fflfla^tCpDEST12.2-C2 ^h^>7,^^^ h~?Z>Z\t\z£D CI 
Gal-T2 £!ftfWSBIHS"13\ f©iMg#l*if IttT, Corel -&j£i£tt&;fctfj 
L^o ^aWSUHJIStt LSC 10«^vfl^jfiirf-RPMI-1640 Jglfc «>t*h 

□ >?;c>*±) (7, M/^ hT-r->>(100Mg/ml)/^-->U XlOO #&/ml)/L-^ 

5X0. 292 mg/ml)) *C 37^, 5%C0 2 #^TTi§«bfe o h7>77xi7y 
3 >M0{C 1.2xl0 6 &fflJ5£/2 ml £67X7^ i r>al:$^fc. lOtf, XM^^ 
hT-f v^&^O^-XJ >*^fc^fl6fc^b^Afc. #©B 
ICh7>X7i^y3>§HiLfc. 0pti-MEM(-f >t£ bUz?x.>&) 250/ilfC 
^tUTLipofectamine2000«>lf hoS>:c>it) lOjiliD*., IST5^FI< 
>+a^-Mf;, -etlfC Opti-MEM 250# UZM l/T pDEST12. 2-C2 10/zg£*g 
£-bfc*>©£iiif, ^i&T?20#|iiH'>3 i ^— hbfc. ^fh 500 # 1 £fu B £V> 
7t««Tbfc, h7>77x^>'3>LT2Bt, »h'J7°y>{0.2 
5SQ-EDTAO mM) (-f >tf h Oyx X±)TiiJ/^L£. »M&ttz:#U 0^<i:^«ff 

^ ->X-f>tf hD>;x>t)^M0.6 mg/ml fc&S £ 5 IZtiQtt* Z\<D% 
fe*A#*LSC-ClGal-T2 <h£#ttfco 

tmmm 43 ciGai-T2 ©^#S5t©#^ 
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ClGal-T2tt, 100 a^OfJE^ODSFfe^SS^at^tltfebTSfe Corel Ga 
1-T1 tdfBIH'fttejii^OT* corel 3 I,3-#7^ 1 — X&&m&M\ZftmV1t. 

SJ pNp-a-GalNAc ^ck^pNp-jS-GalNAc (t^TS^'TE:) .*fflV*T-€- 

n-^n^s^ £ L rat 

Kfom (tiynmtmmmm) (10 nmol) , HEPES £«K (PH7. 

4) (14 mM), MnCl 2 (12.5 mM), UDP-Gal (250*iMh UDP-[ 14 C]-Gal (175 nCiK 

^e>^o, zn\zmmtfc& s p. imxx, ^&(-h 2 o ^ip^T^M20M 1 <tb£:„ 

Sif^teU 5xl0 6 j@(D«$>^D 50 ml OjffiJ&tt&Al MM (HEPES J&fffflg (pH 
7.4) (20 mM), NaCl (154 mM) , TritonX-100 OX)) fcjB»U TMt^Oje^afctt 
«?glT4t:, 15;5M>^zL^-hm> S^tTf^li ^fflLfc ±IES 
iKjg'&JKS 37 , CT2l$raKJ5&£i2\ E^Tft, H 2 0 £ 200 m 1 AP*-> #<3t'i> 
^±flf£Sfc&Lfc. 10 ml <D*?J— HJSfeif^ 10 ml O H 2 0 T 2 0^ 

LTWtebfcSep-Pak plus C18 Car tridge (Waters) JcK_bit£:SU ±?*4» 
<Dmn& &.T$&i&m&*}— h U y 5>fc!ft*£li:fc:. 10 ml <D H 2 0 JCT 2 [hJ#— h 

'j^y^ftm 5 mi (d*? y—j\s7?&mvfcmn&£z*±j&M*miiiistc 0 

mOtifo* 40 < C©t-b^o^^{CTil0i*b75:^e>, S^tf* £^##ttj&fgf£ 
@$-&7to Z\tliZ, *?;—)V 20/i 1 £»JU TLC7V— h (HPTLC plate Si 
lica gel 60: MERCK &SJ) t^DyhU ^ d U/Jn^A : ^ ^ 7 — )V : * (0. 
2%CaCl 2 *afr) = 55 : 45 : 8 (DU&fr 6^:*SH!**SE*ffl ^TMia bfc 0 TLC 7° 
l/-h(7>Ji^^e> 5 mm(D0f^-eJl^b> 7V-h£l&j&£^ /VT • -f — 
lf-FLA3000 (*±Wf7^;WA*hJa) £JB^T£/&WcSX<9 jA^tlT 

^r<Dm^ LSC-ClGal-T2 jaBflSft&WJST pNp- a-GalNAc iCfc£3£^RJ&^£*l> 
pNp-/3-GalNAc KlRjfcb&V* ClGal-T2 ifiX?? 1 — 7, /5 1-3 T^)V 
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fi^Z hD-^-Jl ctl-R(D&j&Bm'T?3£>&Z.LifS7jkl&Zftjt (0 3) 0 

mMM5) ti-7±^)UX7? Mf^^-^y^H (GalNAc al- peptid 
e) £^#:»«£K;£S14©}8fg 

-hfBCD^TClGal-T2^nTllfiI (#7* h-X 3 l-3N-Xir^;K#^ /7 
Mti$-;p a i-R) (D&j&WmT'&Z^ttf^gZntctz.®, l£*&GalNAc a 
1- peptide ^m^mm^L,Tmm±tmm^T-Drcii^^, pNp-a-GalNAc iZ 

GalNAc al- peptide g^#:^K{C^T^>^J j — ^m^n^m^m^ 

t h IgAl 0h>^^O^7>Hie^JHP (VPSTPPTPSPSTPPTPSPS/i3?iJ# 
^: 7) ©4, 7, 9, IK 15 #g © S T (D-OH SfC GalNAc £ 1 ^ 

^AL^^^F^OU, 7, 9> IK 15 S £7cte T (D-0H«t GalNA & 

te4-GalNAc-HP (VPST (GalNAc) PPTPSPSTPPTPSPS) , 7-GalNAc-HP (VPSTPPT (G 
alNAc) PSPSTPPTPSPS) , 9-GalNAc-HP (VPSTPPTPS (GalNAc) PSTPPTPSPS) . 11- 
GalNAc-HP (VPSTPPTPSPS (GalNAc) TPPTPSPS) , 15-GalNAc-HP (VPSTPPTPSPSTPP 
T (GalNAc) PSPS) , 4, 7, 9, 11, 15-GalNAc-HP (VPST (GalNAc) PPT (GalNA 
c) PS (GalNAc) PS (GalNAc) TPPT (GalNAc) PSPS) tifr&VfCo ££fc, ^ 
ifcmMhfc2>&mGaLlMc-W it, H 2 0l:^LT, WA7$ Kti^ 

L-£Cy5£l : 10 (D^)V\t i&SJ; 5 fC^L-T, 4'CT-Bfc Cy5 mmKfo&fr 
■ofr* MttiiM^DYh^77^- (HPLC) (^AKlteCAPCELL PAK 
C I8 UG120 (ig£^ft) ^IIA^7T-(C«0.1%hUy;i/^-P«^^ 
U 15^6 30%(Z)T-fe:S-hU;^^iBT^tBbrc, Sfc, j5ft5^^ 1 ml/mi 
nlrff^ &tfJ^m»ig&:5 : 649 nnu : 670 nm^Uc) 

^rfTofco Cy5 com7t^ti^fC> Cy5 ^fi^nfe^-S GalNAc-HP (4-GalNAc-HP-C 
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y5, 7-GalNAc-HP-Cy5, 9-GalNAc-HP-Cy5, 1 l-GalNAc-HP-Cy5, 15-GalNAc-HP-Cy5, 
4, 7, 9, 11, 15-GalNAc-HP-Cy5) te£-*#jf P#K 35. 2 #\ 34. 4 35. 1 #\ 3 
4.9 2\ 34.6£\ 31.1^T©¥-SStf-^i:UTSK^lXbfe, ^SxLfc 
^mZim%£$£mz£ Dii&f Lfco ^O^arilLfcISfi 4-GalNAc-HP-Cy5, 
7-GalNAc-HP-Cy5* 9-GalNAc-HP-Cy5, 1 l-GalNAc-HP-Cy5, 1 5-GalNAc-HP-Cy5, 4, 
7, 9, 11, 15-GalNAc-HP-Cy5 i^^Ufeo 

FITC^^n^ct: ^©^mt:§§'i'**CDA5 1 >^y^FiH^JFITC-MUCla , (FIT 
C-AHGVTSAPDTR) > |f] D < FITC 1Mfi$n^ =7 y V (DMTJSSA^^:/^ K@S^!l E ( : " 
A2-FITC (PTTDSTTPAPTTK-F I TC) ^J&VTz (^"tJ— • r^yoy-th) „ 

FITC-MUCla\ EA2-FITC ^7°^ F ^StMfi LT> i£*0© UDP-N-Z 

(GalNAc-T6 GalNAc-TIO) <h£0£2i±fc 0 HPLC (# ^ AfCte 5C, 

g-AR Code No. 378-66 (COSMOS I L ^ffll/^y 7 7-&Cte 0. 05% h U 

tDilMb, 0^£> 50%OTir hU^^IBT-^mb^o £7t, fift 
Site: 1 ml/min "efT^, ^ffi^fHMS$ES : 492 nm, : 520 nm <h b 

7t) ^tfl, g^SSf FITC-MUCla' tf-^ (^^i 9 . 6 ^) iO.S^M 
^T#— (fi^Bf^ 18.8^) , S^S® EA2-FITC hi— ' ( 

? mmmm 20. 3 «ho.7M^t#- oD»tf-^ (^#03^19. 6 

^It/iHg^m — n&^r MALDI-Mass (BRUKER ?±, M : REFLEX) T##f 
U fM^W^{«M{C GalNAc d*l Ote#£nfc*>©T*5£££ffi|gbfc,, 
CK^ipfCSSSEbfe^K^FITC-MUCla'-GalNAc, EA2-GalNAc-FITC 

(*5/3irttt*»«iaE) fciS^MfcSK (5 pmol) , MES WkWlfe (pH 6. 
5) (100 mM) , MnCl 2 (20 mM) , ATP (2 mM) „ UDP-Gal (0. 5 nM) , &£>&t0.' 
cn^LSC-ClGal-T2 <Dm^M& 5/zI 2lD*.T, $ 6 H 2 0 ^5PAT±» 20m 1 £ 

-fci3^j6s-&** 37t:T 8 mmK^i±, KmmT'&, h 2 o * 60^ i mx, m 
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%b) "C»SIU 30 jti 1 lliII^O?h^77^- (HPLC) T##rt,fc 0 # ^ 
AfcfctCAPCELL PAK C l8 UG120 (M£^*±) 7 7 — Kite 0. 1% HJ 

fc, SStilJi 1 ml/min TfT^^io 

lufBcDM^#ffi!Itfr^PSb^fe(D^P*?Jichbfc^, GalNAc al- pe 
ptide ^^mmo^y'^- K©»^C1D, HPLC ^|ff-e#^(D tf-^^tB 
^tlTL-^^o J:oTGalNAc a 1- peptide LTtfflt^^, 
LSC-ClGal-T2 h7>X7x^^>h^e>5^ny-AI^ilU 

lxlO 8 1 ml ©0.25 MX^O- X/10 mM Tris-HCl (pH 7.4)tll • 

Ml,. 100 At 1 ©yo^T-if-f >kk'^-*^f^ (v-^V^h) ^riP^-So ^ 
>7.©4N ; E> ? ^-rif-^«fflM?i^^^b> 200 tsIX h 0-^7 LT«S£*»T 
£<, 1,000 x gt4t, lO#P^kbT±«£0i&T£o ^-<Z>_t ft £ 10,000 x g 
T4t;* 20^K3®^bT±?t^lHlJR-r§ o ^<DkM?t 105,000 x gT4"C, 1 B# 
W^bTttl^^5^DV-Alij^ibTtEliRb> 31^«(D0.25 MX^D-T./ 
10 mM Tris-HCl (pH 7.4)HiiSbiiii(!:lTffflLfco 

H-GalNAc-HP-Cy5 UDP-Gal £#!^#:g!Sfc-ffl^£:*B 

-&ic, ^<Dfcjfcmm\Z28.sft\zmrcr3L}d:--?ttz^Tmnrz.o (S4a,b) 

>J U->^— tfMSJC^oTlillbfeo LSC-ClGal-T2 I'ioT H-GalNAc-HP-Cy5 
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h -7,&m& £ nrzKfomw z blz-x?? h->^— if (sj^?Lm) 

TBSL-T, H-X/^^bfc H-GalNAc-HP-Cy5 Okf-^txhO ll-G 

alNAc-HP-Cy5 Ob"— ^ £ <h£ HPLC Tm§lT#£:0-C\ ClGal-T2 J±, GalN 

Ac a l-^.^ HO GalNAc 0#Mtc^{C j3 1, 3 7^ 1 X*Wtl> 

corel -&^c»*T*S^i:*« in vitro TSE^$nfc. (HI 4C) 

±mmmmm lsc ra, corei /31-3 xte»#*ste^m$:n&^. 

i^t:©lWl:lt TniaM43j:tXSTnin:mo^^e)tl^o dOjiffliia 
^{CClGaWT2 0^«Att (LSC-ClGal-T2) ^11, «Ug%Iif±O«0[£tJS 
©fE<b&7D— H* — ^--T##rbfc. LSC-ClGal-T2 ©f^»Stt±!3K:l3 
Jdi^-efe^o Mte> h'J^yXO. 25%)-EDTA(l mM)H<toTx^ ^>a^6 

sya*u o. nvi/!kmT)i>7^ >/o. lxy-tf-r h/u >iwi;j;^Ta^ft 

^bfeo lxlO'jgOlBBJiS^nT 1 ^tjg^SSft-rS.FITC ^Jl^tlfc Peanut aggl 
utinin U^XPNA-FITC ; EY Laboratories, Inc.), HB STnl (trr>7 U jUn 
Mfty^D-^W, T^X IgM ; DAKO), HB-T1 (JrE Tn tfEM^E/ n — ir)V 
trifa, s^T, IgGl ; DAK0)T^-feL^o PNA-FITC te, 50wg/mK HB STnl 
HB-T1 te> 100 ^|RbT«<h 4r~cr 30 ftmKJfc-£l±fZo 0. l^yjfil»7J^ 
^ >/0. UTIf-f H/U >WIl:J;^T 2 ®MB&&Vc&&* HB STnl 43 ckt^H 
Z-Tl-vm&\sitfflM\ZttVT. FITC 7^0— #trvl* On^^X IgGJrE#\ ta 
-T^T; IgM 1, 000 ffif^&JR) £ 4«CT 30 ^W©gStfc. 0. 

m7)Vzr* >/0. lX71f-f H/U >MM«}CioT 2 leIfllJ!&&%?§M& 0. 5SA°^ 
^l/AJ^rb H/U >iiftTBtL„ FACSCaliber H yf^ y3r>V 

>&) ICTFITC OSt^SrSy^bfeo LSC-ClGal-T2 tt, LSC Miit^ PNA 
fe'ffe&SiliDU Tn*5j:^>'7U;HntfEMO^-feteO<gT75me>n^: (05) . 
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trCJKfC&D, vT.UJUniaHfe ClGal-T2 /WH1to->r;l«£S@#Si§£©M£r 
£ ClGal-T2 M$&ft\Z.£>^T% Corel 'af&WM~Cfo%> d <h^SE§E£tl7co 

t ME^I^^M^© cDNA £ffl^T, ^«f$ PCR i:«fc «9 fSst^CQfg 
*H*£^MLfc 0 ±E^III§!5© cDNA ^UTii^ D>fy^f© Marathon Ready c 

dna u witmm^mi^xm^ rna ^tttau £ o cdna 

^fflUfeo ClGal-T2 ©^M^^fT^^U^i^^'l' x—«C2-RT-FPl(5'-gt 
ttgcctga aatatgctgg agtat-3' /iS^J#-^ : 8), C2-RT-RP3 (5' -caacagcc 1 1 ct 
actacctg gttg -3' /IB^J#^§- : 9) , y° □ — C2-RT-MGB1 (5' -cagaaaatgc 
agaagatgct gatggaaaag atgta-3' /IB£!l#-^ : 1 0) T$>£<, C2-RT-MGB1 

Sl,tz%<D%:&mi^fco B^RZSfcfomzfc Universal PCR Master Mix 
b> ABI PRISM 7700 Sequence Detection System (L fefCX^-f 

^U-fe^T^t K-3-U>^l&7jcmi#5it (GAPDH) »^P£1£J3U fE»»S© 

t*§y dna k£ d vmmfc^<D^mm<Dmmik&?T-D fc a Km 

50^2 95°C10#©&<b> 95^15 1^ • 60t:i 50 -y-<^;UfTo^Co 
^1^1 6 tC^LTco 



C^»J 9 ) ClGal-T2 ^#:0#iM7T 

t hSSWJTTr&o LSC*5i:lX Jurkat mmt, ny l ^^^^c^^dch 
«nx^5. £(D2C><M«fc©ClGalT-l ClGal-T2 Olfif^I^ 

U7;^ a pcr -ejts b7tiii5, ail -^^14$ m^mmM LSB & £ OC K 
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^n^<D4-D(DmmW(D^fy AdMH^ZScdM^^, PCR Kl<koTClGalT-l 
£J;££ClGal-T2 it^^^U S^v-^^&fC^oT^SS^&^b 
7c„ CIGal-Tl CD cDNA^&(Oiiij)i7°^-rT— lz\%. 5'- AGAAATACACTTTCGGGAA -3 
' (SE^Wf: 11) £5'- TGCAGTGCTAGACATATTAC -3' (I2?!l#-5t : 1 2) £^ 
JBU ClGal-T2 © cDNAjfrSOJiili:/"^' V— Idte, 5'- GCTTTCCTGTCCCCAAGCCG 
TTC -3' (MB^"J#-^ : 13) t 5'- GCCCCACAGATTTCTAATGTTC -3* : 1 

4) £H£J3bfco £^ ClGal-T2 (D^rVADNA^e>OD^iy^-rT-(C«, 5'- 
GT AAT CAG ATTC C ATTGGAAGC -3' (@B^J#^ : 15) t 5'- GCCCCACAGATTTCTAATGT 
TC -3' (@B^J#^: 14) £4MLfc 0 

ClGalT-1 (Dmmt. 4^xDmj&m<D cDNA^J;lX^-VADNATT^T^$n 
fc@2^J£ 1^— T$ 37 1 -g-^'ff £f#"3 LSB £>&tf K562 ClGal-T2 
(Dmm%, cDNA S^O^V A DNA Pk\ZZl7 1 ^/&^f£<MlS£n7cIB?'J£ IrI— 
T&ofc (0 9 A) o LSC,1tt©ClGal-T2 (DIB^'M, TO 3 H >0 ATG © A & 1 

tvfrmo 53#a<D t t. 54#a<z> c <Dm\z i-m i ^>mx^nx^rc (Ei9B) . 

ZlflDEiifc.fcD^l'— Ay7 h^C, ^^ihzi H>3&«tHSbfe. Jurkat jffl 
flg(DClGal-T2 ©SB^JEu 428 #@<D C # T tSgfc $ , 7 ^ ? — 

A'J>{C^^^)5 7,-fe>X^<J: 468 #g0T^^bT^^ (0 9 0 0 Z\<D 

ClGalT-2 jtfs^te, XM#±!:SD, ^tt0*J^te£<Z>3i^£ fe07 U )V 

T&«9> l^OX^-fe-^CO^'ft^^ClGal^ ^WoCtlCftS, LSC 
omt;. E-£><bfrii-frt>t£^ifi, cDNA^od:lX^rVA-eClGal-T2i3?U^^0^ 

0 LSC Jurkat SM&Tfci ClGal-T2 WliOfcfenj 1 

&£^£&t/>££j&*fili3J§l,}fc. £7c, CIGal-Tl mMA©^a*&3<£>te:IPfit 
^^attJ-T^Cii^-e^^ofcJlifciO, ClGal-T2 t> JtiSHfr&t&V* 
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n t i &&mm-z $> o z: t ifi^mz nit. 

*^#^t<koT^$nfcClGal-T2 (AB084170) $^XU- iZhX. 

b hT«y7A@S5 r 'J'lflM"eL^#ffibT43e>T , (AC011242, AC084264 
(SB2»rfefl0K 0RFte-^©X^V>^S&3t^*J£n> ClGal-T2 i:75/ 

x^7t (eiio) o z\<Dmmz£^Tn-\f£nz>m%LjJ7? h—x^mm^, 

*f^#b«ClGal-T3 ££#ttfco COlfsfi 96%^|W]'I4?: : bO^ P 

— >^'Macaca fascicular is CD^^(D cDNA ^ D — > (AB071109) £ bT^^£tl 

c^js^j i i] ciGai-T3 (Dm^m^z?— ^.©11^ 

(a) ClGal-T3(D^^^^-r^>rc2e). ^"T ClGal-T3 (D ORF £:R£-r > t: 
h D yx >fktf> Gateway ->7^A<£> pD0NR201 {C^^ £ SKl'f >t: hD^x 
>t.h<7) pDti ST 12. 2 ^M^^-Tc. 

(b) 5 £LT, Gataway z/7.^&\z£Z> pD0NR201 ^©M^^fro 
(i) X> h 'J-^D->CDffr& 

Uterus ctOtibn/'ccDNA D >5^y ^ft, Marathon-ready cDNA) £ifM£ 
l^'fT-F (C5GFSKD1 : 5'- ggggacaagt ttgtacaaaa aagcaggctt cgaaggagat 
agaaccatgg tttccgctag tgggacatc -3' /WJ#-^ : 16) t7°^-fT— R (C5G 
R: 5'- ggggaccact ttgtacaaga aagctgggtc tcagtcattt tctgaaccaa ctggag -3' 
/m?mn : 17) £/B^TPCR (98T:iO#, 55t:30$!\ 72*C1 # 30 30 +r 
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— ifRj&&C<koT pDONR201 ^*&&^> rx>MJ — — >J £ffr£Lfc. 
SJfSttBWiiTS DNAgfrJt 2m K PDONR201 1 At I (150 ng) . BP W.^MWtWLl u 
U BP #D^— if mix 2m 1 S 25°CT? 1 W>^a^-ya >bTtfofc<, :/ 
P-^-f £ K£ ImI iP^.T37 , C, 10#ra#^KJfc£&T2-frfc. ^(DKfoM 
&m\ul &n>\*7->h-t)V (^cliS DH5 a ) 50m 1 tg^U fc-hvay^ 
^^-7-r>'>€r^tJ k LByw-htc:S^feo 3SB=iD--$<h!9> l£& 
PCR TB#J DNA 7 r 7^-5 K DNA (pD0NR-ClGalT-3) £&j£tU MMbfco 

mtm±<D0KF 948 bp (IH^J#^ : 18) ifi&btl* CO ORF ^ <=> 315 T 5 7 M 

( i i ) 5B3J*a — >©ffr£ 
tfX>h'J-^D->UK pDEST12.2 £ 1 M 1 (150 ng) % LR SJ^MW?^ 
2m K TE 4m K LR^P^— if mix 2 m 1 £ 25°CT 1 St^R^-fr, 
— if K£ ImI 10#Rg, 37rT^>^o.^— ^3>b^JS£^7£i*-£:o 

pDESTl 2. 2 tt-f >t*bP^x>%fc^e>Tt?IS^tlT(/^^^"^-r ->>I:H£iH5^£: ( 

-e<D^_h^S^^lMl £P>t°^> h-fe:^ (^liffiDH5o!) 50m 1 
U t-hy 3 «^W« T>t°>-U >Sr^-tTLB ^V- McS^fc. SIB P 
□ --S^D, ®g?PCRTBWDNA £*tf&U — (pDEST12. 2-ClGal-T3) 



C^2ffi0!l 12). ClGal-T3 ©FLAG^^#M-&^>A°^^^^^-^.oaji 
pD0NR-C!Gal-T3 <E> DNA ^SttT7°7'f "7-F (TKC-7 : 5'- gcccaagctt ca 
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cagaggtc aaactcaaga ccac -3' (@2^iJ#-^ : 2 0) /T^gBte Hindi II ©-©ftrlB - 
W ty'^-r^—K (TKC-9 : 5'- c ggaattc tc agtcattttc tgaaccaact g -3' (@2 
Pm^% : 2 1) /TmmEcoRl (DWm^l) £J1^TPCR OS'CIO^, 55t:30 

72°ci ^3o#^ i8it<^;i/) &n^i)MWTfrzmc 0 ftmmmmmcmndi 

II-EcoRI)^ S^J©»fM-^y;i/^e>^«9tbb, MSf^DNA U#— ffS^^cko 
TpFLAG-CMV-3 ^7^- (->^V%fc) ^&L&2^ pFLAG-ClGal-T3 ££#tf?Co p 
FLAG-CMV-3 ^ 7 37 - , 5 ' ?&> 7° 1/ 7° □ h U 7° zs > (Dftm ^tfj-)V, ? ¥ t h 
TFLAGIE^J£*f oT&^ 3' «IK:afi<J(B3i£^pSJf £ t\Z& D U 

■So 

CH»!ll 3] COS-1 MJia^©pFLAG-ClGal-T3 ©— jl#h^>7,7o:^V3 

pFLAG-ClGal-T3 (D^^T^S F DNA £ CONCERT High Purity Plasmid Maxiprep 
System W>t*hDyx>&) fc<fc O^fitcMSgL-fco COS-1 1 
0*^ ^m i Mskm -DMEM ig^ «>t>Dyx >&) U hi/ ^ h V-f > > (1 00 u 
g/ml)/^-v'J XlOO^/ral)/) T 37*0 > 5*C0 2 #ffiTTig#L£ o h^>7; 
7i^7~>3 >MBt 3xl0 6 M/12 ml £ 9cm 5^ ^->^.^^V^ 0 u©it, 7; 

h i/ 7> T-r j; i^x - u > ^ ^ fcigift a. &. mm z&^x. 

^0l:h7>77x^y 3 >$|ISlfc. 0pti-MEM(-r >fcf hb>?x>?fc) 1.5 
ml {C*fL-TLipofectamine2000(-T >fcf hDyx>ft) 60m 1 5 # 

n-f^a^Mfc, -etlfC Opti-MEM 1.5ml {C^tL-T pFLAG-ClGal-T3 30 fig 
ZM&Vf£%<DtW&\ -&!t3ml ^MB^ 
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mmm i 4 ) mm±m& e> <d u n > tr ± > h mm omm t^t^mis 

10ml <Dig*±*i IZltfLT. 100^1 (AirC FLAG Ml ^6/ ^ D->irL#-T^P-7, 
7 2 mM CaCl 2 , 150 mM NaCl 2 , 0.05% NaN 3 "5 &~jD^-> 

m^mr^V^yffi^^^^Z^^U^ib IXZX*— m.mM^1±fro ImM CaCl 
2 / TBS $tifr?£(50 diM Tris-HCl pH7.4, 150 mM NaCl) T 2 @i5fc}£^ 50^1 <Z>ft 
lil/N ( >J/7 7- (2niM EDTVTBS £g«$0 £2lDX.7Co -^<D-gB£ SDS-^ U U ^ ( 

£-fc*-/t?£, JjiFLAG Ml ^y^O->trL#: (v^ft) KlJ: 0 >$?*ff £fr 

■ofzo =3^-f Ay7v>-r>HRP1000 (Pn^a) JC^Ofgfe^T^ ClGal-T3 
<D*)U>\i-)->hmm\-£. ^5 40 kDa (^{i«^{±}-e#fe 0 

(f£»'J 1 5] ClGal-T3 <D N-Tiz^;i/#^ $ )V— ^Zf=f- H (GalNAc 

a 1 -pep i dc) ^mwmm. t bfc?£f$<M!3 
COS-I £fflHau-fgii2-£-fcClGal-T3 ©U3>t't>hii$iiIibT, ^ 

#7^1 X^^^'S^iliJ^bfec ^CDISJII, 4-GalNAc-HP fc*fLTCD#^ 

Vm&m 16) t: hffi^ffi^TCD ClGal-T3 i^M3©3§ga 

b^fflU7Co ClGal-T30^*«J^^(c:^b7cy^-rT-«C5-RT-FPl (5'- 
gcclgaaata tgcaggagtt ca -3' (@2^J#-^ : 2 2) K C5-RT-RP2 (5'- ggttatta 
ga caatgcctct tcaataag -3' (I2?!I#-*§- : 23) ) , 7°D— 7"«C5-RT-MGB1 (5 
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'-FAM-gcagaaaatg cagaggatta tgaaggaaga ga t g t a-MGB-TAMRA-3 ' (IS?!J#-^- : 2 

iversal PCR Master Mix^r-IM U ABI PRISM 7700 Sequence Detection System 

o ^M^^fljte^tLT^^U-tr^T^t H-3-U >ifeJK7K*** (GAPDH) 
jfrfs^lgffl U gEfcliftftCD«a!DNAK: «k 0 ^»<2^fiil&£ffr&LM®e^<2fg 
HSOS^bSrfT ofc, ^M^«50°C2^\ 95ri0#©&£, 95ri5# • 60*C1 

WU7) U7;V*< APCR(C<fc5k hS^m^-ecDCl Gal-T1,T2,T3£^ 

— TttlSftia^Kl^W-St hCl Gal-T3fe^^»^*f^fTofe. 5fc;RtJfilJ£& 

*fflna, TaHaa#H»«, mmssumm^D, ^n^n ant i-cdi9, anti-CD 

4, anti-CD8jrL#^|§^$nfeH— X€rffl^T#^Co CI Gal-T3 i5«fct* GAPDH © 
ICTffi&fcJ:, #^7^5 FC^^JK^oTffr&Lfc. CI Gal-T3 ifc^Ofg 
5iU^;i/fct GAPDH (control) ttt, it 

^WCl Gal-T3 ©£5g*W*U*l*fc:oHT, RH^fc«3t&ff ofe (HI 2) . 

ifoi&iifflJI&fC&frj-^ CI Gal-TK -T2, -T3 ©^(CO^Tfe, ±12 CI Ga 

i-T3 tmmizfew-wommmffi&nit^ =#£jt«Lfc (013) . 

^e>(C> t h B Mgfi^^MJI&lfc^^T, U T;^-T A PCR (3 «fc«9, CI 
Gal-T3 35¥4&03t«#*f£ffo& (014) . B»J|7?C1 Gal-T3 ©fg^Sfg 

se>e.nfe 0 thB^s^aw^^^^^ci Gai-n, -tx -t3©^ 

^«»©3tMWfS:UTA^-f APCRfcTff^ H#£it3£b£: (Ell 5) . 
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CHM#J 18) CI Gal-T3 CD COS-1 MM^<D h => >X 7 x. 7 h 
COS-1 «^C1 Gal-T3 £ h7>X7i^->3 >bfco pFLAG-CMV3-Cl Gal-T3 
Sh7>^7x^ bVTc COS-1 IHJ&CDig«i:?ff D , anti-FLAG ^ft^-grUfc 
Ml 7^D-Xtillfc. 12.5%7-^ U;PT5 F^J^ffl^L CI Gal-T3 CD SD 
S-PAGE <D$£3k& £Z$l7^z/—Wi-&1&%k&m 1 6 IZTjk-t* 

C0S-1-C1 Gal-T3 h ^>7, yn<7& > hCD GalNAc-peptide JC^rT^ 
□ T 1 -§r^tt£^fb7Co i^«±?fcfcDI»MbfeCl Gal-T3^rffi^, St^^li 
L-fcN- acetylgalactosamine al-O-Serine (GalNAc-Ser) ^ftit GalNAc-pept i 
de ^T^-ty^-*K> UDP-Gal §H7-lItbT37 1 -&f&KB&ft^KPl 

iiltlT^ C0S-1-PFLAG-CMV3-C1 Gal-T3 h 7 >7,7x.i7& > Mg*±?f 
£9 FLAG tagTitMbfc CI Gal-T3, Core 1 ^&^t££^T£MJ8» LSB CD IB 
JMffi^ (^yT^7^>hO-J|/) , Core 1. ^^tt^rfe^^^lffl^ LSC 

IT, ^mibfe GalNAc-Ser %m^tCo 
&T£, SiSttT, T^X COS-1 -pFLAG-CMV3-Cl Gal-T3 h7>X7x^^ 
> Mg*-b?f £ D FLAG tagTl*®lt,£:Cl Gal-T3 ^m^fz^^m 1 8 

CH»!ll9) CI Gal-TK 2, 3 CDS5t#^'l4cDit$£ 

CI Gal-TK 2, 3 CD^K^ftCDjtlt^fTO fe, LSC-C1 Gal-TK LSC-C1 Gal- 
T2 CD^-f C0S-1-C1 Gal-T3 fi^CDMM^^r^Mi: IT, & 

7?^7°d?-^mztt-Tz>ny l ^tt^ilTbfc (018) o 

mMm2 0) CI Gal-TK 2, Z<Dp<5%M 
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CI Gal-TK 2, 3 ^TtSfc^afi^fc^T 293T 



1 pFLAG-CMV3-C1Gal-T1 + 

2 pFLAG-CMV3-C1Gal-T1 + 

3 pFU\G-CMV3-C1Gal-T1 + 

4 pFLAG-CMV3-C1Gal-Ti + 

5 pFLAG-CMV3-C1Gal-T1 + 

6 pFLAG-CMV3-C1Gal-T1 + 

7 pFLAG-CMV3-ClGal-T1 + 

8 pFU\G-CMV3-C1Gal-T1 + 

9 pFI_AG-CMV3-C1 Gal-T2 + 

1 0 pFLAG-CMV3-C1Gal-T2 + 

1 1 pFLAG-CMV3-C1 Gal-T3 + 

12 pFLAG-CMV3-C1Gal-T3+ pCLN-C1 Gal-T1 

igm±m&£Z$mm&K)^W:lsfrCl Gal-TK 2, 3cDxl,000 anti-FLAG^ 

x-o^x^yyuy beiTt^ ^mzmtirisfr (mi 9) <> 

CI Gal-TK 2, 3 <D^m 293T h ^ >X 7 9 > h Srffi^fcn X 1 
^j^4©«?tfr£fTofc. £-293T h^>*:7:c^>H©iM±ii£0«SSb 
tc CI Gal-T £BM£Sfc, GalNAc-peptide iZttTZ^T 1 HPLC 
mtirVtt. (02 0) o T^ir7°^-»K«, GalNAc izm&TZ IgA t >5> 



pCDNAIHN 

pCDNAIHN-C1Gal-T1 

pCDNAIHN-C1Gal-T2 

pCDNAIHN-C1Gal-T3 

pCLN 

pCLN-C1 Gal-T1 
pCLN-ClGal-T2 
pCLN-C1Gal-T3 
pCLN 

pCLN-C1Gal-T1 
pCLN 



mmm 2 1 d ci Gai-T2 jphb^e^i/^^^ouk 

^TO^lTy v&7?J h^tJ^&ffifCo ^XOCl Gal-T2©0RF:£ 

M^tMS 10 kb ©^#:iff)t^if ALfcilfl^— Sr5V >^i7^-80Mg 
ES« (E14 / 129Sv^7>E&5£) tCh^>X^x^~> 3 > (Xl/^hO^ 
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l/-~>3» t, G418»tt<D:3D--£Slftbfc. G418»'!4np--^ 24 tfx ' 

b£:r>^©2 ^D-XDES^SS^, C57BL/6 T^XCDE^^KC^Abfeo ES 
CI Gal-T3 fcMbTte, WiC^^^X^D^ii^ntl^^^ 

5=- f t «t o t 3 - f $ n s # u ^ ^ f > ^ u ^ -7° f ©$s&5£>& s n 
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^^PCT/JP03/03846 



WO 03/083110 ^^PCT/JP03/03846 

7 4 

1. TIB (a) (b) ^|B«©7^U^^l/^Fo 

(a) @e^iJ#^-: 2£7ctel 9^fB«cCoy^/miH^e»^:^)^U^.y^ H^n 

(b) IB^i#^- : 1 Sfctel S\zmm^m^](Dn— FM^^tf^U;*^ 1/ 
*-^F 

2. h-x^ssi'S^w-r^, tib (c) (d) s-wam^u;* t. 

(c) IB?iJ#-5f: 2^fe«l 9(cfBm©T^/|giB^J(c43ViTl : bL<«^icc7) 

7 ^ J JBtffinUL* Xik. * #iD^ <fc tf/ * 7c tt# A L/fc75 / msb^ e> & & # >J 
^F^n-Ht^^U^^ Vtt F 

(d) IB?iJ#-*§- : 1 1 8 JCfBiteCD:&SIB^ £&5 DNA F U >^o: > 
F ^^TtAi* y U ^-f Xf S # U 5? ^ F 

3. IB^J##: 2 Sfctel 9 lZtZm<D7^ym&F}frt>fe&tfV^7°?- K©»f 

4. tt^i^c. 3©vi-rn^ti2«<D#u^^i/^F^tr^^^— . (•- 

5. 3©^-rn^tfBm©#U^^I/^F^fe«iS^Ji4tCiB 
^U^y^Fo 

M4z-2lt1ttf 'J ^7°^ KSHiR-rsxS^tr, SMS® 6 fcfBtfc©^ U F 

8 . Mf:&g 6 (CfB«<7)^ ij F fcilfrg-rstftfh 

9. 8»^6tcBB«©^u^^K©^tt*fctt^*iSiD$1i-5i^S^*« 
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mm^mT^Tcib<Dmmm.^-c$>-DX. tis (a) a>& (c) izmm<D^ 

(b) If^^HlcfBtS©^^- 

(c) if^Jl6^fB«©^U^y^K 

i o . m^m 6 fztBmco^ u \ i <Dm&&rc.u^m&fflmT%>&w&&z> 

m^&fem?%fc®(DmM®.f&m-T:&'?T, TIE (a) (b) K:fE«c©# 

(a) fit;&i§ 8 KlfE*<©3n#: 

(b) £#:i*]K£;^T> F^Stt^W^ 6 (ClS«©^U^y^F^n- H-T^st 

( a ) 6 f~f3lft©# U H £ £&M£i*-s:Dg, 

( b ) Sfi^JJi 6 lZtm<D# U H ©#7 2 h-76i»^ttSSJjtt5l 

1 2 . f«JJi 6 tffi<K©^ U K S3— K-r*31fi^CD58^©SflfrS*:tt 

tt^tc*i^s^a^sfc«^©^^««©^s*tftm-rsc:t&-g'tr^ 

1 3, OT© (a) ~ (d) ©Ig£^fr, »3&gl 2 fc!B*©*feSE#ft. 
( a ) & DNA SS^illt^Ii 

( b ) 6 iCfSifc©^ 'J K £ zi — K"T 5 DNA £fcte^©fgi 
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^jwrrsxe 

(c) *»UfcDNA©4tt»E3?US*^r*xa 

(d) ~XM (c) te<fc0BW£L&DNA©:Jfc*E?!N£, ^Sg^JtK-TSXig. 

14. £TF© (a) ~ (d) ©xe*^tr, »3*m 2 fcE«©*«E>frft 0 

(a) ^^^DNA^SrPSti-SXg 

(b) BI»b/tIMfAK»&Mia»*KJ:0«I»fT*X8 

(c) ■DNAWJ+£*©;fc#;*fc^i;T#»"rSXg 

(d) ^ffi$nfcDNA»fM-©^:#$S, *fB8tJt«-rsxS 

15. ETF© (a) ~ (e) ©XSS^tf, 1 2 fcfB«©«OE&&. 

(a) «Ett*^&DNAK«SW«-r*xa 

(b) tClB^CD^U^y^ K£3 — K-TS DNA Sfctt-t©5ga«WII«i 
&*£HT5Xig 

(c) ifi«UfcDNA*WIBB*K:«fcl3«»f-r«XS 

(d) DNAWfM-**©*fr$Kijfei;T^iirr«xe 

(e) mm^nr^dmm^r(D±^^^. ^itwsig 

16. -£TF© (a) ~ (e) ©X@£^3j\ 1 2 tE«©«Oc^. 

(a) DNA t£|S|.£ paS!T £X*§ 

(b) fc|B*©#U^^ K*3— KT£ DNA $fc»»©jf63SS!lffl* 
*if«-r<&Xg 

( c ) mmvft dna £— &m dna t^$ti.ii 

(d ) ^gi^itfe— *m dna &#&tey;i/Jt-e#8rrsxg 

( e ) ftmvfc—*M dna ®^;u±i?©»»fle*»flRi: jttsrrsxs 

17. £CF<D (a) ~ (d) ©Xg^tT, 1 2 fdfB«c©tft3E^fc 

( a ) £ DNA ttft £§ESrr £ II 

( b ) 6 fciEtS©^ U ^ ^ H £ n - H DNA * &«©fg5if 
^ififsT^X^ 
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(c) JSigu&DNA£, mh&im<Dmm&^\zm2iz><!ffr±'T?frmTz±m' 

(d) »*bfcDNA©y;i.±T©»»ft^flaa:Jttt"r*is 

1 9. £TF© (a) ~ (c) ©Ii^tJ, if 1 8 fcIB*©lft3fcfri* 0 

(a) tfcj^^SRNAK^SWHJl-rsxe 

( b) t£ RNA fi^tC^im^lt^ig 6 KliemcD^ U ^7°^ F£zi- K"T<5 RNA <D 

( c ) mm 2 nfc rna ©is^ti i jttt-r s is 

2 0. £TF<E> (a) ~ (d) <DXm&&tf, 1 8 fcHS<R©,^3E^fe. 

(a) SSBSLfccDNAKfcK *3«fc^W^ 5 KfB^CD^ 'J K£ 
n- HfS DNA tA-f ^ U 94Xttt>? VOrJ- K^n-^B3t$nfc»RS 
M^lTSXig 

(b) KcDNAtt^<i:KS«&Stt$-&SXS 

(c) s£cDNAIOT£S^fCEI^2tl£:^ l/tf F^o- ^tOA-fyu^ 

2 1. OT© (a) - (c) CDIg^tr, »3&£l 8idfBm©^S^o 

(a) »f*^^>A^f^^iit5Il 

(b) gg^ >/t^KTO^StlSI»^ 6 \zMm<Di& U F©«£$J^T 

(c) ^$nfc^u^y^H©*^sstjttarr^xe 

2 2 . IgA Tn nJ&m 12-21 OVifn* 
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2 3 . m&m 6 \ztzm<otf u h & n - n-r * dna ttfetommfamm 

2 4 . 2 3 tC|3«G)^ U £7 Vtt K £^tf , ft 6 fcffi*S©# U 

2 5 . It^ 8 KSEtfeOiattSr^tT, If 6 (CfBSc©^ U K £ n — F 

T£m^©fg*i©^3;fctett^ 6 fcgE3fe©# U F 

.26. ^B^IgA Tn 2 4 £fcte 2 5 \ZMm 

2 7. ClGal-T2 $ >/^S©5gS*U^Wl:^$nfcI^^* t h» 

2 8. ClGal-T2 ^ >/^3t£:3- FTS^*!* U Z 2 VJrJ- F^A^tlfc 

2 9. #t h®J#J^T^X-e$.^>. 7 £fcte2 8 £fE«©3t^efc^ 

3 0 . S5 ;M 2 7-2 9© V i-Ttl^ Kf2tt©3H5^&^# t h »#I3&> b £ 
3 1. WT© (a) ~ (c) (DXM^tS. ClGal-T2 y n>7 nom^E.^:^ 

(a) gi5*^2 7~2 9 (D^irnfriztmfDmte^F&mtt hmmiz&mt&m 

(b) miI2jte^«»J^^^<^»^*3tt^ ClGal-T2 ^ >/t^|f ©S'&fe 
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(c) &fcfc&®&&-$LTKt3:\,*m&£tt&VT, ClGal-T2 * >/\°^Sf<£>?£ 
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AGAACAGCCTGGTCAGGAGCGTAACGGAGTGGTGCGCCAACGTG -61 
- 6 0 AGAGG AAACCCGTGCGCGGCTGCGCTTTCCTGTCCCCAAGCCGTTCTAGACGCG(^AAAA - 1 

1 ATGCTTTCTGAAAGCAGCTCCTTTTTGAA GGGTGTGATGCTTGGAAGCATTTTCTGTGCT 60 
MLSESSSFL K |gVMLG SIFCa" 

61 TTGATCACTATGCTAGGACACATTAGGATT GGTCATGGAAATAGAATGCACC?ArrATri&r! 120 
LITMLGH IRlj GHGNRMHH HE 

12 1 CATCATCACCTACAAGCTCCTAACAAAGAAGATATCTTGAAAATTTCAGAGGATGAGCGC 180 
HHHLQAPNKEDILKISEDER 

181 ATGGAGCTCAGTAAGAGCTTTCGAGTATACTGTATTATCCTTGTAAAACCCAAAGATGTG 240 
MELSK.SFRVYCI I LVKPKDV 

241 AGTCTTTGG GCTGC AGTAAAGGAGAC TTGGACCAAACAC TGTGACAAAGCAG AGTTCTTC 3 00 
SLWAAVKETWTKHCDKAE FF 

301 AGTTCTGAAAATGTTAAAGTGTTTGAGTCAATTAATATGGACACAAATGACATGTGGTTA 360 
SSENVKVFESINMDTNDMWL 

361 ATGATGAGAAAAdCTTAC AAATACGCCTTTGATAAGTATAGAGACCAATACAACTGGTTC 420 
MMRKAYKYAFDKYRDQYNWF 

421 TTCCTTGCACGCCCCACTACGTTTGCTATCATTGAAAACCTAAAGTATTTTTTGTTAAAA 480 
FLARPTTFAIIENLKYFLLK 

481 AAGGATCCATCACAGCCTTTCTATCTAGGCCACACTATAAAATCTGGAGACCTTGAATAT 540 
KDPSQPFYLGHTIKSGDLEY 

541 GTGGGTATGGAAGGAGGAATTGTCTTAAGTGTAGAATCAATGAAAAGACTT 600 
VGMEGGIVLSVESMKRLNSL 

601 CTCAATATCCCAGAAAAGTGTCCTGAACAGGGAGGGATG ATTTGGAAGATATCTGAAGAT 660 
LNI PE KC PEQGGMIWKI SED 

661 AAACAGCTAGCAGTTTGCCTGAAATATGCTGGAGTATTTGCAGAAAATGCAGAAGATGCT 720 
KQLAVC LKYAGVFAENAE0A 

721 GATGGAAAAGATGTATTTAATACCAAATCTGTTGGGCTTTCTATTAAAGAGGCAATGACT 780 
DGKDVFNTKSVGLSIKEAMT 

781 TATCACCCCAACCAGGTAGTAGAAGGCTGTTGTTCAGATATGGCTGTTACTTTTAATGGA 840 
YHPNQVVEGCCSDMAVTFNG 

841 CTGACTCCAAATCAGATGCATGTGATGATGTATGGGGTATACCGCCTTAGGGCATTTGGG 900 
LTPNQMHVMMYGVYRLRAFG 

901 CATATTTTCAATGATGCATTGGTT tTCTTACCTCC AAATGGTTCTGACAATGACTGAGAA 960 
H IFNDALVFLPP N G S D N D * 

96 1 GTGGTAGAAAAGCGTGAATATGATCTTTGTATAGGACGTGTC 102 0 

102 1 GTAACTACATATCCAATACAGCTGTATGTTTCTTTTTCTTTTCTAATTTGGTGGCACTGG 1080 

108 1 TATAACCACACATTAAAGTCAGTAGTACATTTTTAAATCAGGGTGGTTTTTTTCTTTA^ 1140 

114 1 ACACATGAACATTGTAAATGTGTTGGAAAGAAGTGTTTTA 12 00 

12 0 1 AAAC TATTAATA^ATATTAT ATGTGATAAATTC TAAATTATG AACATTAG AAATC TGTG G 1260 

12 6 1 GGCACATATTTTTGCTGATTGGTTAAAAAATT^^ 13 2 0 

13 2 1 GCAAATG ATATCTC TAGTTGTGAATTTGTGATTAAAGTAAAAC TTTT 
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CIGal-Tl 
ClGal-T2 



CIGal-Tl 
ClGal-T2 



MASKS WLNFLTFLCGSAI GFLL^QLFSILLG BKVDTOPNVLHNDPHARHSDDNGONHLE 
MLSES- - - - SSFL KGVMLGS I FOALI T - - MLGHIRIG HGNIfflHHHEHHHLOAPNK E 



* * * 



** * 



** 



GQIWFNADSSQHKDENTDIAENLYQKVRILp^TGPQNLEKKAKHVKATWAQR C MKVLF 
DILKISED E - R - -ME- LSKSFRVYyE ILVKPKDVSLWAA - VKETWTKH|CpKAEF 



* * 



* * 



* ** ** * * * 



CIGal- Tl MSSEENKDFPAVGLKTKEGRDQLYWKTIKAFQYVHEHYLEDADWFLKADDDTYVILDNLR 
CIGal - T2 FS SENVKVFES INMDTN DMWLMMRKAYKYAFDKYRDQYNWFFLARPTTFAI IENLK 



CIGal -Tl 
CIGal -T2 



CIGal -Tl 
CIGal -T2 



CIGal- Tl 
CIGal -T2 



*** * * 



** * 



** * * * ** 



WLLS KYDPEE PI YFGRRFKP YVKQGYMSGGAGYVLSKEALKRFVDAFKT - DK Z FHSS - - - 
YFLLKKDPSQPFYLGHTIK-SGDLEYVGMEGGIVLSVESMKRLNSLLNIPEKyPEQGGMI 



* * ** * * * * 



* *** * ** 



** 



--SIEDLALGI 
WKISEDKQLA^ 




IMNVEAGDSRDTIGKETFHPFVPEHHLIKGYLPRTFWYWNYNYYPP 
KYAGVFAENAEDADGKDVFNTKSVGLS I KEAMT YHPN 



** * * 



* * * ** * 



* * 



VEGPGpClSDLAVSFHYVDSTTMYELEYLVYHLRPYGYLYRYQPTLPERILKEISQANKNE 
QVVEGCCjSDMAVTFNGLTPNQMHVMMYGVYRLRAFGH I FNDALVFL P P-NGSDND 



***** ** * 



***** * 



CIGal -Tl DTKVKLGNP 
CIGal -T2 
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GalNaop-pNp 
GalNac-a-pNp | 

I 1 I 



LSB LSC I _J 

LSC-C1Gal-T2 
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A PNA 
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lO CO CVJ -r- o 

CIGa l-T2fe¥*<0ffi*M 
(C1Gal-T2 / GAPDH) 
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A 

CM 



CD O O O co 

CO CO CO CO LO 3 

— I — I _l _J ^ — ) 
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Colo205 Iatg" 



1 



K562 [ 



C1Gal-T2 



TGA I 



957 



LSB [ 



LSC C 



A 

53-54 insT 



Jurkat [ 



T 



A 

468 deiT 



C428T 
A^V 



B 



53 54 



CAT T TT CTGTGC 

LSB W\ AaAaAAaA/^ 



ATTTTTCTGTG 



LSC 




428 



468 



CCTTGCACGCC AAGTATTTTTT 



LSB 



Jurkat 



CCTTGTACGCC AAGTATT TTT G 
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ClGal-T3 1 1 MVSASGTSFFKGMLLGSISWVLITMFGQIHIRHRGQTQDHEHHHLRPPNRNDFLNTSKVI 
CIGal -T2 1 " MLSESSSFLKGVMLGSIFCALITMLGHIRIGHGNRMHHHEHHHLQAPNKEDILKISEDE 



ClGal-T3 61' 
CIGal -T2 60" 



** ** **** **** * * * * ****** ** * * * 



LLELSKSIRVF C [ I FGESEDESYWAVLKETWTKH C DKAELYDTKNDNLF - - -NIESNDRW 

RMELSKSFRW C I ILVKPKDVSLWMVKETWTKH C 3KAEFFSSENVKVFES INMDTNDMW 
***** ** *** * * ** ************ * * * ** * 



ClGal-T3 118 ' VQMRTAYKYVFEKYGDNYNWFFLALPTTFAVIENLKYLLFTRDASQPFYLGHTVIFGDLE 

CIGal - T2 120" LMMRKAYKYAFDKYRDQYNWFFLARPTTFAI I ENLKYFLLKKDPSQPFYLGHT I KSGDLE 

** **** * ** * ******* ***** ****** * * ********* **** 



ClGal-T3 178' YVTVEGGI VLSRELMKRLNRLLDNSET CADQ 
ClGal-T2 180" YVGMEGGI VLSVESMKRLNSLLNI PEK C 



-SVIWKLSEDKQLAIC 
PEQGGMIWKISEDKQLAVC 



iKYAGVHAENAED 
.KYAGVFAENAED 



** ******* * ***** ** * * * *** ******* ******* ****** 



ClGal-T3 237' YEGRDVFNTKPIAQLIEEALSNNPQQWEG 
CIGal -T2 240" ADGKDVFNTKS VGLS I KEAMTYHPNQWEG 



X SDMAITFNGLTPQKMEVMMYGLYRLRAF 
X SDMAVTFNGLT PNQMHVMMYGVYRLRAF 



* ****** * ** * *********** ******* * ***** ****** 



ClGal-T3 297' GHY FNDTLVFL PPVGSEND 
ClGal-T2 300" GHI FNDALVFLPPNGSDND 



** *** ****** ** ** 
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SEQUENCE LISTING 



<110> National Institute of Advanced Industrial Science and Technology 

<120> Novel galactosyl transferase, the polypeptide of the enzyme, 
and the nucleic acid encoding the enzyme 

<130> A3-A0201Y1P 

<140> 
<141> 

<150> JP 2002-94772 

<151> 2002-03-29 

<150> JP 2002-201344 
<151> 2002-07-10 

<160> 24 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1471 
<212> DNA 
<213> Homo sapiens 
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<220> 
<221> CDS 

<222> (105).. (1058) 
<400> 1 

agaacagcct ggtcaggagc gtaacggagt ggtgcgccaa cgtgagagga aacccgtgcg 60 

cggctgcgct ttcctgtccc caagccgttc tagacgcggg aaaa atg ctt tct gaa 116 

Met Leu Ser Glu 
1 

age age tec ttt ttg aag ggt gtg atg ctt gga age att ttc tgt get 164 
Ser Ser Ser Phe Leu Lys Gly Val Met Leu Gly. Ser He Phe Cys Ala 
5 10 15 20 

ttg ate act atg eta gga cac att agg att ggt cat gga aat aga atg 212 
Leu He Thr Met Leu Gly His He Arg He Gly His Gly Asn Arg Met 
25 30 35 

cac cac cat gag cat cat cac eta caa get cct aac aaa gaa gat ate 260 
His His His Glu His His His Leu Gin Ala Pro Asn Lys Glu Asp He 
40 45 50 

ttg aaa att tea gag gat gag cgc atg gag etc agt aag age ttt cga 308 
Leu Lys He Ser Glu Asp Glu Arg Met Glu Leu Ser Lys Ser Phe Arg 
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3/2 4 

55 60 65 

gta tac tgt at t ate ctt gta aaa ccc aaa gat gtg agt ctt tgg get 356 
Val Tyr Cys He He Leu Val Lys Pro Lys Asp Val Ser Leu Trp Ala 
70 75 80 

gca gta aag gag act tgg ace aaa cac tgt gac aaa gca gag ttc ttc 404 
Ala Val Lys Glu Thr Trp Thr Lys His Cys Asp Lys Ala Glu Phe Phe 
85 90 95 100 

agt tct gaa aat gtt aaa gtg ttt gag tea att aat atg gac aca aat 452 
Ser Ser Glu Asn Val Lys Val Phe Glu Ser He Asn Met Asp Thr Asn 
105 110 115 

gac atg tgg tta atg atg aga aaa get tac aaa tac gee ttt gat aag 500 
Asp Met Trp Leu Met Met Arg Lys Ala Tyr Lys Tyr Ala Phe Asp Lys 
120 125 130 

tat aca gac caa tac aac tgg ttc ttc ctt gca cgc ccc act acg ttt 548 
Tyr Arc Asp Gin Tyr Asn Trp Phe Phe Leu Ala Arg Pro Thr Thr Phe 
135 140 145 

get ate att gaa aac eta aag tat ttt ttg tta aaa aag gat cca tea 59.6 
Ala He He Glu Asn Leu Lys Tyr Phe Leu Leu Lys Lys Asp Pro Ser 
150 155 160 
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4/2 4 

cag cct ttc tat eta ggc cac act ata aaa tct gga gac ctt gaa tat 644 

Gin Pro Phe Tyr Leu Gly His Thr lie Lys Ser Gly Asp Leu Glu Tyr 

165 170 175 180 

gtg ggt atg gaa gga gga att gtc tta agt gta gaa tea atg aaa aga 692 

Val Gly Met Glu Gly Gly He Val Leu Ser Val Glu Ser Met Lys Arg 

185 190 195 

ctt aac age ctt etc aat ate cca gaa aag tgt cct gaa cag gga ggg 740 

Leu Asn Ser Leu Leu Asn He Pro Glu Lys Cys Pro Glu Gin Gly Gly 

200 ' 205 210 

atg att tgg aag ata tct gaa gat aaa cag eta gca gtt tgc ctg aaa 788 

Met lie Trp Lys He Ser Glu Asp Lys Gin Leu Ala Val Cys Leu Lys 

215 220 225 

tat get gga gta ttt gca gaa aat gca gaa gat get gat gga aaa gat 836 

Tyr Ala Gly Val Phe Ala Glu Asn Ala Glu Asp Ala Asp Gly Lys Asp 

230 235 240 

gta ttt aat ace aaa tct gtt ggg ctt tct att aaa gag gca atg act 884 

Val Phe Asn Thr Lys Ser Val Gly Leu Ser He Lys Glu Ala Met Thr 

245 250 255 260 

tat cac ccc aac cag gta gta gaa ggc tgt tgt tea gat atg get gtt 932 

Tyr His Pro Asn Gin Val Val Glu Gly Cys Cys Ser Asp Met Ala Val 
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265 270 275 

act ttt aat gga ctg act cca aat cag atg cat gtg atg atg tat ggg 980 
Thr Phe Asn Gly Leu Thr Pro Asn Gin Met His Val Met Met Tyr Gly 
280 285 290 

gta tac cgc ctt agg gca ttt ggg cat att ttc aat gat gca ttg gtt 1028 
Val Tyr Arg Leu Arg Ala Phe Gly His He Phe Asn Asp Ala Leu Val 
295 300 305 

ttc tta cct cca aat ggt tct gac aat gac tgagaagtgg tagaaaagcg 1078 
Phe Leu Pro Pro Asn Gly Ser Asp Asn Asp 
310 315 

tgaatatgat ctttgtatag gacgtgtgtt gtcattattt gtagtagtaa ctacatatcc 1138 

aatacagctg tatgtttctt tttcttttct aatttggtgg cactggtata accacacatt 1198 

aaagtcagta gtacattttt aaatgagggt ggtttttttc tttaaaacac atgaacattg 1258 

taaatgtgtt ggaaagaagt gttttaagaa taataatttt gcaaataaac tattaataaa 1318 

tattatatgt gataaattct aaattatgaa cattagaaat ctgtggggca catatttttg 1378 

ctgattggtt aaaaaatttt aacaggtctt tagcgttcta agatatgcaa atgatatctc 1438 
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6/24 

tagttgtgaa tttgtgatta aagtaaaact ttt 1471 



<210> 2 
<211> 318 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Leu Ser Glu Ser Ser Ser Phe Leu Lys Gly Val Met Leu Gly Ser 
1 5 10 15 

He Phe Cys Ala Leu He Thr Met Leu Gly His He Arg He Gly His 
20 25 30 

Gly Asn Arg Met His His His Glu His His His Leu Gin Ala Pro Asn 
35 40 45 

Lys Glu Asp He Leu Lys He Ser Glu Asp Glu Arg Met Glu Leu Ser 
50 55 60 

Lys Ser Phe Arg Val Tyr Cys He He Leu Val Lys Pro Lys Asp Val 
65 70 75 80 



Ser Leu Trp Ala Ala Val Lys Glu Thr Trp Thr Lys His Cys Asp Lys 
85 90 95 
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Ala Glu Phe Phe Ser Ser Glu Asn Val Lys Val Phe Glu Ser lie Asn 
100 105 110 

Met Asp Thr Asn Asp Met Trp Leu Met Met Arg Lys Ala Tyr Lys Tyr 
115 120 125 

Ala Phe Asp Lys Tyr Arg Asp Gin Tyr Asn Trp Phe Phe Leu Ala Arg 
130 135 140 

Pro Thr Thr Phe Ala He He Glu Asn Leu Lys Tyr Phe Leu Leu Lys 
145 150 155 160 

Lys Asp Pro Ser Gin Pro Phe Tyr Leu Gly His. Thr He Lys Ser Gly 
165 170 175 

Asp Leu Glu Tyr Val Gly Met Glu Gly Gly He Val Leu Ser Val Glu 
180 185 190 

Ser Met Lys Arg Leu Asn Ser Leu Leu Asn He Pro Glu Lys Cys Pro 
195 200 205 

Glu Gin Gly Gly Met He Trp Lys He Ser Glu Asp Lys Gin Leu Ala 
•210 215 220 

Val Cys Leu Lys Tyr Ala Gly Val Phe Ala Glu Asn Ala Glu Asp Ala 



WO 03/083110 £ ^ PCT/JP03/03846 

8/2 4 

225 230 235 240 

Asp Gly Lys Asp Val Phe Asn Thr Lys Ser Val Gly Leu Ser He Lys 
245 250 255 

Glu Ala Met Thr Tyr His Pro Asn Gin Val Val Glu Gly Cys Cys Ser 
260 265 270 

Asp Met Ala Val Thr Phe Asn Gly Leu Thr Pro Asn Gin Met His Val 
275 280 285 

Met Met Tyr Gly Val Tyr Arg Leu Arg Ala Phe Gly His He Phe Asn 
290 295 300 

Asp Ala Leu Val Phe Leu Pro Pro Asn Gly Ser Asp Asn Asp 
305 310 315 



<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Arti f icially 
Synthesized Primer Sequence 
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9/2 4 

<400> 3 

gaagatctag aatgcaccac catgagcatc 

<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 

<400> 4 

ataagaatgc ggccgctcag tcattgtcag aaccatttg 

<210> 5 
<211> 67 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description 
Synthesized 



of Artificial Sequence: Art if icially 
Primer Sequence 
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<400> 5 

ggggacaagt ttgtacaaaa aagcaggctt agaaggagat agaaccatgc tttctgaaag 60 



<210> 6 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Arti f icially 
Synthesized Primer Sequence 

<400> 6 

ggggaccact ttgtacaaga aagctgggtc tcaatcattg tcagaaccat 50 

<210> 7 
<211> 19 
<212> PRT 

<213> Artificial Sequence 



cagctcc 



67 



<220> 



WO 03/083110 



• 



PCT/JP03/03846 



11/2 4 



<223> Description of Artificial Sequence: Art if icially 



Synthesized Peptide Sequence 



<400> 7 



Val Pro Ser Thr Pro Pro Thr Pro Ser Pro Ser Thr Pro Pro Thr Pro 



Ser Pro Ser 

<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 

<400> 8 

gtttgcctga aatatgctgg agtat 25 



5 



10 



15 



<210> 9 
<211> 24 
<212> DNA 



WO 03/083110 

<213> Artificial 
<220> 

<223> Description of Artificial Sequence:Art i f icial ly 
Synthesized Primer Sequence 

<400> 9 

caacagcctt ctactacctg gttg 

<210> 10 
<211> 35 
<212> DNA 

<2.13> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icial ly 
Synthesized Probe Sequence 

<400> 10 

cagaaaatgc agaagatgct gatggaaaag atgta 

<210> 11 
<211> 19 
<212> DNA 



12/24 

Sequence 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icially 
Synthesized Primer Sequence 

<400> 11 

agaaatacac tttcgggaa 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 12 

tgcagtgcta gacafattac 

<210> 13 
<211> 23 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArti f icial ly 
Synthesized Primer Sequence 

<400> 13 

gctttcctgt ccccaagccg ttc 

<210> 14 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Art if icially 
Synthesized Primer Sequence 

<400> 14 

gccccacaga tttctaatgt tc 

<210> 15 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Synthesized Primer Sequence 

<400> 15 

gtaatcagat tccattggaa gc 22 



<210> 16 
<211> 69 
<212> DNA 

<2 1 3> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<A00> t(i 

ggggacaagl ttgtacaaaa aagcaggctt cgaaggagat agaaccatgg tttccgctag 60 
tgggacatc 69 



<210> 17 
<211> 56 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icial ly 
Synthesized Primer Sequence 

<400> 17 

ggggaccact ttgtacaaga aagctgggtc tcagtcattt tctgaaccaa ctggag 56 

<210> 18 

<211> 948 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1).. (948) 

<400> 18 

atg gtt tec get agt ggg aca tea ttt ttt aag ggt atg ttg ctt ggg 48 

Met Val Ser Ala Ser Gly Thr Ser Phe Phe Lys Gly Met Leu Leu Gly 
1-5 10 15 



age att tec tgg gtt ttg ata act atg ttt ggc caa att cac att cga 96 
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Ser He Ser Trp Val Leu lie Thr Met Phe Gly Gin He His He Arg 
20 • 25 30 

cac aga ggt caa act caa gac cac gag cac cat cac ctt cgt cca cct 144 
His Arg Gly Gin Thr Gin Asp His Glu His His His Leu Arg Pro Pro 
35 40 45 

aac agg aac gat ttc tta aac act tea aaa gtg ata etc ttg gag etc 192 
Asn Arg Asn Asp Phe Leu Asn Thr Ser Lys Val He Leu Leu Glu Leu 
50 55 60 

agt aaa agt att cgt gtt ttc tgt ate ate ttt gga gaa tec gaa gat 240 
Ser Lys Ser He Arg Val Phe Cys He lie Phe Gly Glu Ser Glu Asp 
65 70 75 80 

gag agt tac tgg get gta ctg aaa gag acc tgg acc aaa cac tgt gac 288 
Glu Ser Tyr Trp Ala Val Leu Lys Glu Thr Trp Thr Lys His Cys Asp 
85 90 95 

aaa gca gag etc tac gat act aaa aat gat aat ttg ttc aat ata gaa 336 
Lys Ala Glu Leu Tyr Asp Thr Lys Asn Asp Asn Leu Phe Asn He Glu 
100 105 110 

agt aat gac agg tgg gta cag atg agg acc get tac aaa tac gtc ttt 384 
Ser Asn Asp Arg Trp Val Gin Met Arg Thr Ala Tyr Lys Tyr Val Phe 
115 120 125 
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gaa aag tat ggt gac aac tac aac tgg ttc ttc ctt gca ctt ccc act 
Glu Lys Tyr Gly Asp Asn Tyr Asn Trp Phe Phe Leu Ala Leu Pro Thr 
130 135 140 



432 



acg ttt get gtc att gaa aat tta aag tac ctt ttg ttt aca agg gat 
Thr Phe Ala Val He Glu Asn Leu Lys Tyr Leu Leu Phe Thr Arg Asp 
145 150 155 160 



480 



gca tec cag ccc ttc tat ctg ggc cac act gtt ata ttt gga gac etc 
Ala Ser Gin Pro Phe Tyr Leu Gly His Thr Val He Phe Gly Asp Leu 
165 170 175 



528 



gaa tac gtg act gtg gaa gga ggg att gtc tta age aga gag ttg atg 
Glu Tyr Val Thr Val Glu Gly Gly He Val Leu Ser Arg Glu Leu Met 
180 185 190 



576 



aaa aga ctl aac aga ctt etc gat aac tct gag ace tgt gca gat caa 
Lys Arg Leu Asn Arg Leu Leu Asp Asn Ser Glu Thr Cys Ala Asp Gin 
195 200 205 



624 



agt gig att tgg aag tta tct gaa gat aag cag ctg gca ata tgc ctg 
Ser Val lie Trp Lys Leu Ser Glu Asp Lys Gin Leu Ala He Cys Leu 
210 215 220 



672 



aaa tat gca gga gtt cat gca gaa aat gca gag gat tat gaa gga aga 



720 
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Lys Tyr Ala Gly Yal His Ala Glu Asn Ala Glu Asp Tyr Glu Gly Arg 
225 230 235 240 

gat gta ttt aat aca aaa cca ate gca cag ctt att gaa gag gca ttg 768 

Asp Val Phe Asn Thr Lys Pro He Ala Gin Leu He Glu Glu Ala Leu 
245 250 255 

tct aat aac cct cag caa gta gta gaa ggc tgc tgt tea gat atg get 816 

Ser Asn Asn Pro Gin Gin Val Val Glu Gly Cys Cys Ser Asp Met Ala 
260 265 270 

att act ttc aat gga ctg acc ccc caa aag atg gaa gta atg atg tat 864 

lie Thr Phe Asn Gly Leu Thr Pro Gin Lys Met Glu Val Met Met Tyr 

275 280 285 



ggc ctg tac egg etc agg gca ttt gga cac tat ttc aat gac aca etc 912 
Gly Leu Tyr Arg Leu Arg Ala Phe Gly His Tyr Phe Asn Asp Thr Leu 
290 295 300 

gtt ttc ttg cct cca gtt ggt tea gaa aat gac tga 948 
Val Phe Leu Pro Pro Val Gly Ser Glu Asn Asp 
305 310 315 



<210> 19 
<211> 315 
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<212> PRT 

<213> Homo sapiens 

<400> 19 

Met Val Ser Ala Ser Gly Thr Ser Phe Phe Lys Gly Met Leu Leu Gly 

1 5 10 15 

Ser He Ser Trp Val Leu He Thr Met Phe Gly Gin lie His He Arg 

20 25 30 

His Arg Gly Gin Thr Gin Asp His Glu His His His Leu Arg Pro Pro 

35 40 45 

Asn Arg Asn Asp Phe Leu Asn Thr Ser Lys Val lie Leu Leu Glu Leu 

50 55 60 

Ser Lys Ser He Arg Val Phe Cys He He Phe Gly Glu Ser Glu Asp 
65 70 75 80 

Glu Ser Tyr Trp Ala Val Leu Lys Glu Thr Trp Thr Lys His Cys Asp 

85 90 95 

Lys Ala Glu Leu Tyr Asp Thr Lys Asn Asp Asn Leu Phe Asn He Glu 

100 105 110 

Ser Asn Asp Arg Trp Val Gin Met Arg Thr Ala Tyr Lys Tyr Val Phe 

115 120 125 

Glu Lys Tyr Gly Asp Asn Tyr Asn Trp Phe Phe Leu Ala Leu Pro Thr 

130 135 140 

Thr Phe Ala Val He Glu Asn Leu Lys Tyr Leu Leu Phe Thr Arg Asp 
145 150 155 160 

Ala Ser Gin Pro Phe Tyr Leu Gly His Thr Val He Phe Gly Asp Leu 
165 170 175 
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Glu Tyr Val Thr Val Glu Gly Gly He Val Leu Ser Arg Glu Leu Met 

180 185 190 

Lys Arg Leu Asn Arg Leu Leu Asp Asn Ser Glu Thr Cys Ala Asp Gin 

195 200 ' 205 

Ser Val He Trp Lys Leu Ser Glu Asp Lys Gin Leu Ala He Cys Leu 

210 215 220 

Lys Tyr Ala Gly Val His Ala Glu Asn Ala Glu Asp Tyr Glu Gly Arg 
225 230 235 240 

Asp Val Phe Asn Thr Lys Pro He Ala Gin Leu lie Glu Glu Ala Leu 

245 250 255 

Ser Asn Asn Pro Gin Gin Val Val Glu Gly Cys Cys Ser Asp Met Ala 

260 265 270 

He Thr Phe Asn Gly Leu Thr Pro Gin Lys Met Glu Val Met Met Tyr 

275 280 285 

Gly Leu Tyr Arg Leu Arg Ala Phe Gly His Tyr Phe Asn Asp Thr Leu 

290 295 300 

Val Phe Leu Pro Pro Val Gly Ser Glu Asn Asp ' 
305 310 315 

<210> 20 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence:Art i f icial ly 



Synthesized Primer Sequence 



<400> 20 



gcccaagctt cacagaggtc aaactcaaga ccac 



34 



<210> 21 { 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icially 
Synthesized Primer Sequence 

<400> 21 ( 
cggaattctc agtcattttc tgaaccaact g 31 

<210> 22 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 



Synthesized Primer Sequence 



<400> 22 



gcctgaaata tgcaggagtt ca 



22 



<210> 23 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Ar ti f icial ly 
Synthesized Primer Sequence 

<400> 23 

ggttattaga caatgcctct tcaataag 28 

<210> 24 
<211> 36 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Art if icially 
Synthesized Probe Sequence 



<220> 

<221> misc_binding 
<222> (1) 
<223> Label FAM 



<220> 

<221> misc_binding 
<222> (36) 

<223> Label MGB-TAMRA 



<400> 24 

gcagaaaatg cagaggatta tgaaggaaga gatgta 



36 
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